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Another Note from Professor Crocker. 
To THE EpiTor oF ELECTRICAL REVIEW: 

I beg leave to slightly modify a statement 
contained in the ELECTRICAL REVIEW of May 
10, concerning my article on ‘‘ Alternate 
Current Flow,” in the same issue. 

The statement to which I refer is to the 
effect that IJ do not agree with Sir William 
Thomson on certain points, This sounds 
audacious enough on my part to make an 
excellent joke, but it really does not fairly 
represent my position. 

The subject of my article is one about 
which Sir William Thomson certainly made 
a mistake in the Philosophical Magazine for 
March, but he corrects himself immediately 
in a postscript to the article. This postscript 
is, however, very short and confusing, and 
fails to state the true facts, or the reasons 
for. them, so I venture to do so. Doubtless 
Sir William Thomson understands the mat- 
ter perfectly, but did not have time to 
explain it. FRANCIS B. CROCKER. 

School of Mines, Columbia College, 

New York, May 10, 1890. 
Advantages of Telegraphy. 

The reporter who has been an operator 
has a decided advantage in getting his copy 
to the office by telegraph. A year or two 
ago, one who had a knowledge of telegraphy 
was sent to Dobbs Ferry late at night on an 
extremely important affair. He arrived 
there at 11 o’clock, had to drive a consider- 
able distance from the station, and it was 1 
A.M. when he returned to the depot. The 
last train had gone, and the telegraph office 
closed a long time before. A watchman or 
trackwalker at the depot said that the opera- 
tor lived a mile and a half away, that he was 
ill anyhow, and that there was no possi- 
bility of sending anything by wire that 
night. 

When the watchman had obligingly taken 

a walk up the track, the writer tried the 
office window, found the catch rather loose, 
and, with the thin blade of a pocket knife, 
soon removed the fastening. To open the 
window, crawl in and connect the wires in 
the switchboard, was the work of a moment. 
‘*N. Y.” was called and raised, and the loop 
to the newspaper office asked for. Twelve 
hundred words were sent in before 20’clock, 
without copy, it being necessary, for lack of 
time, to composé the story as it was tele- 
graphed onthe key. This was done in the 
dark for fear the watchman would see a light 
and come back and shoot the reporter for 
burglary. ‘‘O.K.” having been received, the 
reporter went outside, closed the window, 
and spent the remainder of the night gazing 
at the moon and throwing pebbles in the 
Hudson. ' 





Embarrassed by the Electric Light. 

A reporter of the Burlington, Iowa, 
Hawkeye, describes an interesting event that 
recently occurred in that city, as follows: 

The other evening the writer, strolling 
leisurely homeward, had almost overtaken 
a young couple, still more leisurely strolling 
along, very much engrossed in each other’s 
society, when suddenly the electric light 
gave out. For a minute or two the whole 
procession stopped, utterly blinded by the 
sudden change, when, presto! the light 
flashed out again, and disclosed the aforesaid 
couple tightly wrapped in each other’s arms, 
a stately head bent low over an upturned 
face, and a wealth of raven tresses scattered 
promiscuously over a proud, masculine 
shoulder. May be there wasn’t a hasty 
scramble for correct positions. Your in- 





formant ventured the remark, ‘‘ pleasant 
evening!” (you know it appeared rather 
pleasant) but could get noweply. Is this 
irregularity of lighting a necessity, or are 


Swindled by a Telephone Message. 
James Thompson, of Brooklyn, got the 
contract last week to supply the county 
buildings at Flatbush with coffee for three 
months at 17.94 cents per pound. The only 
other bidder was Francis H. Leggatt, at 
17.59 cents per pound, but as Mr. Leggatt 
had not observed the rule to enclose a certi- 
fied check with his bid as a guarantee of 
good faith, the contract was awarded to 
Thompson. President Gott, of the Board 
of Charities, asked Leggatt’s representative 
why he had not sent the check. ¢ 
‘We were told over the telephone that 
it would be useless to put in a check as we 
would not get the contract,” was the reply. 
He could not tell who had been at the 
telephone in the commissioners’ office. 


The Wenstrom Dynamo. 

In this journal, last week, we made men- 
tion of the new organization of the Wenstrom 
Consolidated Dynamo and Motor Com- 
pany, at Baltimore, Md., and the business 
arrangement which had been entered into, 
which made Messrs. Chadbourne, Hazelton 





& Company, of Philadelphia, the sole selling 
agents for thisimproved dynamo and motor. 

We are pleased to be able to present to 
our readers, on this page, an excellent illus- 
tration of this dynamo, a machine that is 
attracting attention in electric lighting and 
power circles. It is very compact and effi- 
cient, the one represented on this page being 
an 800 lighter. 

It is the invention of Jonas Wenstrom, a 
Swede, and all the rights, for both lighting 
and power purposes, in the United States, 
are owned by the Baltimore company. 

A number of tests, recently made by the 
Electric Testing Bureau of the Johns Hop- 
kins University, gave the dynamo a standing 
in the electrical field which ranks it among 
the best. 

The company is strong financially, and 
enters the field for the sole purpose of man- 
ufacturing, and that on a large scale. 





Telegraph Conference at Berlin. 


In the Telegraph Conference, Germany 
proposes two uniform rates of 124¢ and 15 
centimes per word between all European 


countries. Each country is to retain the 
telegraph «revenue as in the case of the’ 
postal revenue, only paying 60 centimes per 
message to each country through which a 





they simply playing a joke on us ? 





THE WENsTROM DyNaAmo. 


From Massachusetts. 


Senator Metcalf, on May 5th, reported 
from the Committee on Mercantile Affairs a 
bill to regulate the control and supervision 
of electric wires. 

Section 1. Every person or corporation, 
private or municipal, owning or operating a 
line of wires over streets or buildings in a 
city, shall use only wires that are suitable 
and strong, shall suitably and safely attach 
them to strong and sufficient supports and 
insulate them at all points of attach- 
ments, and shall remove all wires abandoned 
for use; shall suitably insulate every wire 
where it euters a building, and if such wire 
is other than a wire designated to carry an 
electric light current, shall attach to it at a 
suitable and convenient point near the place 
of entering the building, an appliance calcu- 
lated to prevent at all times a current of 
electricity of such intensity or volume as to 
be capable of causing fire from entering the 
building by means of such wire beyond the 
point at which such appliance is attached, 
and shall suitably insulate every wire within 
a building when such wire is designed to 
carry an electric light current. 

Sec. 2. Every such person and corpora- 
tion shall, in the several cities, within six 
months after the appointment of the officer 
hereinafter provided for, affix at the points 











of support at which any such wire or cable 
containing wires is attached, atag or mark 
distinctly designating the owner or user of 
such wire or cable, Nosuch tag or mark 
shall be required for the wires of a street 
railway company used for the transmission 
of its motive power, or for the protection or 
support of such wires. 

The bill also provides for the appointment 
of an inspector in each city to see that the 
law is enforced. 

————_¢ = e—___ 
Book Notices. 

We have received the April number of 
the Western Engineer, published by the Pond 
Engineering Company. This journal is 
meeting with considerable success in the 
field to which it caters. 

Messrs. Pitt & Scott’s book of information 
for intending travelers to Europe has been 
received. Any of the electrical fraternity 
intending to make a trip abroad this summer, 
will do well to apply for the book, which is 
sent free of charge. It contains much valu- 
able information. 


040» 

The odor of paint is abroad in the land. 
The Summer car is out, likewise the straw 
hat. Your lease has expired, and you have 
‘been moved to change your le. ‘‘ There’s 

a man can change his mind who can- 





Properties of Aluminum. 

The specific gravity of aluminum being 
taken as one, soft steel is very nearly 2.95 
times as heavy; copper, 3.6 times as heavy; 
ordinary high brass, 3.45 times as heavy; 
nickel, 3.5 times as heavy ; silver, 4 times as 
heavy ; lead, 4.8 times as heavy ; gold, 7.7 
times as heavy. 

A sheet of aluminum 12 inches square 
and one inch thick weighs 14.03 pounds ; 
a bar of aluminum one inch square and 12 
inches long will weigh 1.17 pounds; a bar 
of aluminum one inch in diameter and 12 
inches long will weigh 0.918 pounds. 


A cubic inch of cast aluminum weighs.... 0.092 Ib 
A cubic foot of cast aluminum weighs... . 158.967 * 


“ soft steel weighs.......... 490.450 ** 
- ‘* wrought iron weighs...... 485.874 “ 
end copper weighs............. 4. = 


“ 


ordinary brass weighs. .. .524.160 “ 
Aluminum has about the tensile strength 
of cast iron, with only about one-third of its 
weight, and casts equally as easily and suc- 
cessfully, and will, therefore, be very advan- 
tageously used to replace cast iron in the 
parts of moving machinery that have to be 
reversed or otherwise have their momentum 
overcome ; for with one-third the weight, 
and consequently one-third the momentum, 
aluminum will work very satisfactorily. 
Pure aluminum melts and becomes fluid 
at about 1,200 degrees Fahrenheit. The 
amount of impurity in aluminum materially 
alters its melting point. One per cent. of 
iron raises the melting point over 100 de- 
grees. It does not remain firm like lead al- 
most to the fluid point and then suddenly 
give away, but has a stage of from 1,000 to 
1,200 degrees Fahrenheit, in which the metal 


becomes pasty, looses much of its power of 
cohesion, and during which stage, if the 
metal be gently pressed together, it can be 
readily welded. It is, however, very red- 
short at this temperature, and will not stand 
hammering to weld the metal without 
crumbling down. If the metal is not too 
long a time in this pasty condition it does 
not seem to become injured after being 
again cooled down. 





Employers’ Liability Assurance 
Company. 

This company, London, England, insures 
employés of electric light stations and elec- 
trical manufacturing companies at a very 
reasonable rate, thus relieving the company 
from liability for injuries to the employé 
incurred through negligence of the manager 
or foreman. 

The policy covers mr 4 and aw person who 
may be employed by theinsured. Names of 
workmen are not required ; the employer may 
change his workmen, or their number, ortheir 
wages, as often as he pleases without notice to 
the corporation ; the policy continues in force 
for 12 months, or until the amount of wages 
mentioned therein is exhausted. If the 
whole of such wages is not paid within the 
policy year, a proper proportion of the pre- 
mium is credited towards the next policy. 
The corporation pays the cost of rendering 
immediate medical aid to any injured em- 


loyé. 

‘ This company conducts the defense of 
suits without expense to the policy holders, 
and pays damages awarded. Valid and 
reasonable claims are also adjusted by and 
at the expense of the corporation. Already 
in the United States, employers of labor 
with pay rolls of about $70,000,000 have 
availed themselves of the protection offered 
by this policy. 

The principal branch office of the com- 
pany, in this country, is at No, 71 Kilb 
street, Boston, and Messrs. Endicott 





not change his residence.” All this signifies 





message passes. 





Spring has come. 


Macomber are the managers and attorneys, 
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Single and Double Trolley Wire Systems 
for Electric Railways. 

At a recent meeting of the Boston Electric 
Club, Mr. G. W. Manstield, engineer of the 
railway department of the Thomson- 
Houston Electric Company, read a paper 
under the above title. ‘The following is an 
abstract : 

‘In addressing you this evening on the 
subject of ‘Single and Double Trolley 
Wire Systems for Electric Railways,’ I 
shall endeavor to precisely place before you 
the advantages and disadvantages of cach 
system. The other day, while studying over 
the subject, the following questions arose in 
my miud: Why should I spend any time 
whatever in discussing the two systems ? 
Is it necessary? If so, why? I think my 
telephone friends here could answer that 
question, perhaps. 

**My own thinking and experience has 
forced me to the solid conviction that for an 
efficient electric railway system, which can 
be universally used, the single trolley wire 
is the only one to be considered. Being 
then of this conviction, the time I spend 
upon the double trolley wire system is purely 
educational for my dear friends in the tele- 
phone companies, and I trust I merit their 
hearty applause since they all tell me they 
want electric railways and the best. 

‘The principles involved in the construc- 
tion of a single trolley wire system are 
familiar to you all. You know that it can 
be done successfully and is done success- 
fully. Do you or does any one know that 
under all the conditions under which the 
single trolley wire works successfully the 
double trolley system will also work suc- 
cessfully ? 

‘‘ Tf the difficulties with the single system 
have all been overcome and those of the 
double system have not, let us consider what 
we must take into account to make the latter 
equal the former. 

* With the double system the weight of 

* the second wire, the insulators, frogs, cross- 
overs, etc., the double liability of sleet and 
ice accumulating on the two wires, and the 
high winds, all necessitate larger and stronger 
poles and stronger span, pull-off and anchor 
wires, ete. This increase in size and num- 
ber of wires means additional unsightliness, 
a larger original outlay and an increased 
expense for maintenance. 

** One of the chief troubles which an elec- 
tric railway has to contend with is to keep 
its trolley wire free from snow and ice dur- 
ing the winter months. Prompt and ener- 
getic action, with a greased trolley wire, has 
saved the single trolley roads from any 
serious delays. If these same roads had had 
two wires to clean, I have no question but 
that their service would have been seriously 
impaired, if not entirely stopped. 

‘*T do not think that the question of trac- 
tion is one of any serious moment. The 
rails must be cleaned for adhesion and for 
the cars to keep on the track, irrespective of 
whether the single or double trolley wire 

- system is used, and as they are get-at-able 
they are comparatively easily taken care of. 
It is simply a question of management, 
muscle and salt, and with improved electric 
sweepers and plows, there never need be any 
great difficulty in keeping the cars running 
on schedule time. The problem, however, 
of cleaning sleet frozen to a trolley wire 
placed 18 feet above ground in a large city, 
or even on a country road, is a most annoy- 
ing and troublesome one. 

‘One, if not the greatest, difficulty which 
would bave to be overcome with the double 
trolley system. is the liability to leakage. 
The two wires hanging side by side upon the 
same span wire need the best of insulators. 
Considering all the atmospheric con:litions 
and the possible accumulations of sleet and 
snow, it unquestionably would be more 
difficult to maintain good insulation between 
the two wires than it is between the single 
wires and the ground. With the latter sys- 
tem you have far greater opportunities to 
introduce additional insulation. It can be 
cut into the span wire or placed on the pole, 
whether it be of iron or wood. 

‘*So far the under-running double wire 
roads have had the wires placed either six 
inches or eighteen inches apart. The Daft 
roads employ the former distance, while the 
Thomson-Houston Company, in its attempt 
at Cincinnati, used the latter distance. Both 
methods have their objections. If the wires 
are placed too near, strong winds may swing 
them together, causing short circuits. In 
one place the short circuit was so heavy 
that the wires were melted and fell into the 
street. With the wires farther apart, plainly 
this trouble would not exist. With the wires 
close together a single trolley arm can be 
used, but a double trolley fork and two 
wheels are necessary. These wheels must 
be thoroughly insulated, whether they rotate 
upon a separate or upon the same spindle 
The maintenance of an insulation sufficient 
to withstand 500 volts under such conditions 
is surely not an easy task. 

‘* With the wires further apart the neces- 
sity of more fhan one frog at the crossings 
and turn-outs is necessary, which is objec- 
tionable, and more than one trolley arm 





would have to be used. The maintenance 
of these trolley arms, the difticulty of keep- 
ing them on the wires, and their weight 
upon the roof of the cars, ure all serious 
objections. In the single wire system ques- 
tions of weight, insulation of trolley wheels, 
etc., practically do not enter. 

‘« Another serious objection to the double 
system is in the overhead switching. The 
placing of overhead frogs, even on the 
single wire system, requires the greatest 
exactitude and care, so much se that on 
many roads it has been found necessary to 
train a special gang of men to place and 
look after their adjustment. The expansion 
and contraction of the wires and the giving 
and taking of the poles, are constant sources 
of annoyance and trouble in keeping the 
frogs and insulators in place. The expan- 
sion of copper is 1g inch per degree for 
1,000 feet, or 5g of an inch per mile for 
each degree of change in temperature. If 
the temperature changes, as it often does, 20 
or 30 degrees in a day, the trolley wire 
might expand or contract 15 or 20 inches 
per mile. With the double trolley wire 
system the location and maintenance of the 
frogs on the cross-overs and turn-outs 
would, in view of these circumstances, be 
an extremely difficult one. They would 
require constant adjustment and re-adjust- 
ment, and if the method of placing the 
trolley wires 18 inches or more apart was 
employed, so that a large number of frogs 
was introduced, it would practically be a 
determining factor between the possible 
and the impossible system. 

‘**On complicated systems of double track 
lines, the number of insulators and frogs for 
the double wire system would be very large. 
I have frequently studied such systems and 
have found that it is by no means a rare oc- 
currence to meet arrangements of tracks 
that require from 25 to 50 overhead frogs 
and insulators, and, in some instances, from 
125 to 150. The weight of all these neces- 
sarily demands a most substantial overhead 
construction, and, undoubtedly, the only 
thing that could be done would be to erect 
large and substantial trusses. It must be, 
also, evident that the difficulty of keeping 
the trolley wheel upon these wires is largely 
increased, and also the liability of some of 
the ends breaking loose from a frog and 
falling. 

‘On large roads the cost of copper neces- 
sary for the double wire system would be so 
great as to be almost prohibitory. With the 
single trolley system, the earth being used 
as areturn circuit, we obtain the aid of its 
conductivity and also that of the raiis. 
Practice has demonstrated that, with such 
an enormous conductive era, the resistance of 
the return circuit can practically be rendered 
nil. Itistrue that the supplementary wire, of 
a size equal to the trolley wire, is run through 
the earth and connected to each rail. The 
use of this conductor is two-fold. It not 
only forms a good ground for each rail, but 
it ties the whole underground system into 
one connected and complete metallic system. 
Counting the resistance of the earth as O, it 
is readily seen that only one-quarter of the 
copper wire is necessary for the single sys- 
tem as for the double wire system. Hence, 
a most decided saving is possible. 

‘‘On a large system the subject of feeders 
always is a most important one. With the 
single trolley system it is only necessary to 
feed one-half of the circuit, whereas, with 
the double trolley system it is necessary to 
feed both sides of the circuit. In this direc- 
tion alone, therefore, the cost of the latter 
system must be four times that of the 
former, allowing for the same percentage of 
loss. 

‘*In regard to guard wires, I see no reason 
why it is not practically as necessary to 
place them over a double wire system as 
over a single. With the current passing 
out over one wire down through the car, 
through the motors under the car and back 
by the other wire, the chances of leakage 
are very great. 

‘*I do not deny the fact that it is possible 

to so construct a simple double trolley system 
thata falling wire touching one of the trolley 
wires and with its other end on the ground. 
would deflect no current, nor would I deny 
that under similar conditions a man touch- 
ing this fallen wire and standing upon the 
ground would receive no shock. 
’ “ Repeating, therefore, what I have said 
in regard to danger to life and property, I 
feel that the danger question is practically 
equal in both systems. 

‘* As to the relative expense of the two 
systems, leaving out the question of feeder 
wires, it is true that practically in every case 
the double trolley system would cost one- 
half as much more, if not twice as much, as 
the single trolley system. It may be here 
stated that the expense of running the sup- 
plementary wire underground is sometimes 
heavy. ‘True, it is, but the expense is 
largely dependent upon the street through 
which your track passes. Ifit is macadam- 
ized or paved with Belgium blocks, or with 
any paving stones, the expense of the removal 
and replacement of the same would be large. 
Such conditions of streets, however, exist 
only in large cities, and here I believe it is 
generally conceded by friends and opponents 





that the double trolley system is entirely 
out of the question. The expense, however, 
would no where nearly equal the additional 
expense of the feeder wires for the double 
system, nor would it equal the cost of the 
maintenance of such a system for a year or 
two. 

“Tf, on the other hand, I admit that it is 
possible, but not the best system for a small 
road, we are happily confronted by the fact 
that so far, in the majority of the cases, the 
small roads are not where it is needed, since 
the telephone companies, which practically 
represent the only opposition to the intro- 
duction of the electric railway, huve pot so 
extensive lines in these places. It is, there- 
fore, the unfortunate middle man that has 
to suffer. In answer to all the foregoing 
objections to the double trolley wire system, 
the statement is sometimes made that there 
are to-day double trolley roads operating 
commercially successful ; and if they can 
operate in one place there is no reason why 
they cannot be made to operate in all other 
places. Steam dummies are used to-day in 
some places; why do not railroad com- 
panies use them everywhere? There is 
scarcely anything impossible in this practical 
age of ours, and, therefore, I do not deny 
that the double trolley system could not be 
placed anywhere that the single is placed, 
but I unhesitatingly state and know that it 
could not be placed wherever the single is 
placed, and prove equally as satisfactory 
and commercially successful. It is not a 
question of cost, but one of expediency and 
practicability. The electric companies would 
build double systems if they could guarantee 
them, and the railroad companies would 
demand them if they had confidence in 
them. An unbiased thinking man is forced 
to adopt the single system. 

‘*History shows that the efforts of the 
early promoters of the electric railway were 
to develop a double wire system with an 
over-running trolley. This has proved a 
signal failure. The only roads so operated 
to-day are at Easton, Pa., Elkhart, Ind., 
Ithaca, N. Y., Lima, Ohio, Pittsburgh, Pa., 
Sunbury, Pa., St. Catharines, Ont., Lancas- 
ter, Pa., Asbury Park, N. J., Appleton, 
Wis., and Wheeling, W. Va.; 11 in all. 
There are none under contract, and no firm 
thinks for a moment of building such a 
system. History also shows us that the 
next step in progression was the develop- 
ment of the under-rupning trolley for this 
same double trolley wire system. Years 
have goue by, and we have only three com- 
panies in the whole United States having 
such a system in operation; these are at 
Cincinnati, O., Meriden, Ct.,and Mansfield, 
O. As illustrative of the feeling and con- 
fidence the street railway profession have in 
this system, I find there are but five com- 
panies who have contracted for such a sys- 
tem. I venture to assert at this point that 
if the conditions of the contracts for these 
roads were seen, most interesting and ex- 
traordinary clauses would be discovered. 

“If we now turn to the extraordinary 
development of the single trolley system, we 
find figures which truly are amazing. On 
July ist, 1888, the Thomson-Houston Com- 
papy was notin the electric railway business, 
and the total number of roads in operation 
in the United States and Canada, put in by 
all of the electric companies, who then were 
doiog business, viz: Sprague, Daft and 
Van Depoele, was 33. Of these but two or 
three were the single wire system under- 
running trolley ; whereas, to-day, there are 
nearly 115 roads in operation, and an equal 
number under contract, and of these all but 
some four or five have been put in or con- 
tracted for by either the Thomson-Houston 
Company or the Sprague Company. Two 
hundred and thirty roads contract for the 
single system, five for the double. If I take 
the history of the Thomson-Houston Com- 
pany since it commenced to build electric 
railways, I will find that it has in less than 
two years, put 61 roads in operation, and 
has under contract 45 more, making a grand 
total of 106 roads contracted for with the 
single trolley system, by one company. 
Could there be more conclusive proof of 
the pre-eminent adaptability to a com- 
mercial necessity than this is, for the single 
trolley system ? 

‘‘The future is destined to surpass this 
record as surely and as amazingly as the 
adoption of electric lights and telephones 
surpassed their records of eight or ten 
years ago.” 

After the reading of the paper, a brief dis- 
cussion upon the points raised took place, 
Mr. W. J. Denver, Mr. Dumoulin, Mr. F. 
M. Gilley and Mr. Alex. P. Wright, taking 
part. 

_— ao 


Took Five Hundred Volts. 


George Morse, a press boy of the Lynn 
Bee, attempted, one day last week, to test the 
strength of the current applied to the electric 
motor which supplies the power to the 
office machinery. He completed a perfect 
circuit and received the full force of 500 
volts. He remained insensible 20 minutes, 
and was then taken to his home. The 
doctors say that he will be all right in a 
few days. 





Hauberg’s Dynamo and Method of 
Compounding. 

Amongst the numerous improvements in 
the construction and making of dynamo 
machines, says the London Electrical Review, 
the application of cast iron in the field 
magnets is certainly of importance. It has 
made it easy to build even very powerful 
dynamos cheaply by casting in one piece the 
field magnets and frame, and thus avoiding 
any division or interruption in the metallic 
part of the magnetic circuit. The weight of 
copper on the field magnets is also reduced, 
although. one would think that the larger 
section of cast iron would increase the length 
of the windings. However, the more per- 
fect proportions in the well-constructed 
dynamos of the latest date explain this. 

The figures show a dynamo constructed 
by Mr. 8. C. Hauberg (Messrs. Koefoed & 
Hauberg, Limited, Copenhagen). It is en- 
tirely made of cast iron of selected brands, 
and is as plain and compact as possible. 
The field magnet is of the horse shoe shape, 
cast in one piece witl the frame ; the wire 
for exciting the magnet is wound on the ver- 
tical part of the magnet. This shape gives 
the shortest way for the lines of force, and 
there is no interruption in the magnetic cir- 
cuit except the space between the pole shoes 
and the armature; this allows a very solid 
construction and an extremely accurate run 
of the armature without vibration, and with 
but little distance from iron to iron in the 
magnetic field. It also enables the winding 
of the wire to be done on a common turning 
lathe. 

To show how small the weight of copper 
is on this type of dynamo, we give the fol- 
lowing example from a private electric 
installation in Coper%tagen, which required 
two dynamos, each able to supply the cur- 
rent for 1,000 lamps of 16 candle-power. 
The dynamos are working with 100 volts at 
the lamps, and givea current of 500 amperes 
when running at 500 revolutions per min- 
ute. The armature bas a diameter of 2314 
inches, and is 2914 inches long ; it is wound 
as a Gramme ring with 8&8 copper bars, 
divided in a suitable manner to avoid any 
heating through Foucault currents; the 
copper bars are connected with a commu- 
tator divided into 88 parts. The field 
magnet has a section of 12x291¢ inches, 
and is wound according to a new system to 
obtain self-regulation, which is described 
further down. The weights of copper are: 
On the armature, 194 Ibs.; on the field 
magnet, 346 Ibs. As the dynamo, when 
working at 500 amperes, has a difference of 
potential of 115 volts at the brushes, we get 

7.7 volt-amperes per pound of copper on 
the armature at 100 revolutions, and 20.75 
volt-ampercs per pound of total weight of 
copper on the dynamo at 100 revolutions. 
The electric efficiency is 96 per cent. ; the 
cooling surface of the machine is very great. 
and the heating is, therefore, insignificant. 

The above mentioned new system of self- 
regulation is invented by Mr. F. V.Schioedet, 
electrical engineer to Messrs. Koefoed and 
Hauberg, and consists of tke following 
arrangement in the winding of the magnet: 
The purpose of the system is to make it 
possible to work two or more compound 
wound dynamos in parallel circuit without 
any danger of the one dynamo reversing the 
magnetism of the other; this is a point of 
the greatest importance. The new system 
may be used wherever by cne system or 
another a larger loss of potential is allowed 
in the main conductors than is allowzble 
between the different lamps or points where- 
from wires are leading to the lamps. If, for 
instance, the dynamo is placed, by some 
reason or other, at a distance from the rooms 
to be lighted, we may. to save the expense 
of a very heavy cable, which would give no 
loss of potential. use a smaller cable and 
have a higher potential at the dynamos, and 
then take these compound wound according 
to this system. If we have water power, 
and the dynamos, therefore, are placed far 
away from the lamps, it would be of the 
greatest importance to have them compound 
wound and self-regulating, and yet involv- 
ing no danger if two or more are working 
togetber. We may also apply this new 
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system in such installations, when the main 
conductors are laid, as invented by Giilcher, 
in the manner that they form a positive and 
au negative bend or interrupted ring, both 
with the one end in connection with a 
brush of the dynamo and the wires leading 
to the lamps leaving the said bends at suit- 
able points of the conductors, so that the 
loss of potential in the positive conductor 
to such a point of it added to the loss of 
potential in the negative conductor to the 
corresponding foint is the same for every 
two points wherefrom wires are leading to 
the lamps. Inthe diagram M + and M— 
are the two main conductors connected with 
the brushes of the two dynamos of the said 
installation. With 500 amperes the loss of 
potential in the conductors is 15 volts. 
Now, if we use compound dynamos, working 
in parallel circuit, we shall not get the same 
potential at the brushes if we work one dy- 
namo with 500 amperes, as if we run two 
with 250 amperes each, as the increase of 
potential is dependent upon the current pass- 
ing the main wire on the field magnet. If 
we shift the current from the one dynamo to 
the other we should also get a lower poten- 
tial until the whole current was _ sup- 
plied from one dynamo only. This is 
avoided thus: In a common compound 
dynamo we have on the field magnet a 
shunt wire connecting the two brushes, al- 
ways being passed by nearly the same current, 
and then we have the main current passing 
round the magnet in a thick wire; in Mr. 
Schivedet’s system we have the shunt wire 
in the same way, but instead of the main 
current he applies a shurt on the main cou- 
ductor, connecting two points either on the 
positive or the negative conductor ; this main 
shuntis passed bya current, dependent upon 
the loss of potential between the points. By 
this way the increase of potential is only 
dependent upon the total current in the 
main conductor, the current in the main 
shunt being increased by the greater current 
in the main conductor, causing a larger Joss 
of potential ; litthe and large dynamos can 
be coupled together, their potential being in- 
creased simultaneously in proportion to the 
loss of potential between the two ends 
of the said main shunt. The diagram 
will explain it sufficiently. M + and M — 
are the main conductors, in which we 
are working with a certain loss of poten- 
tial B + and B — are, respectively, 
the positive and negative brushes, with 
which the shunt windings, S, are in con- 
nection. The two positive brushes, B +, 
are, by the main shunt T, connected with 
the point, P, at the farthest away end of 
the positive main conductor, M+. By a 
correct calculation of the loss of potential 
from the brush B +, and the point P, and 
putting a suitable number of windings of 
the main shunt, T, on the field magnet, this 
current will just increase the potential at the 
brushes as the loss of potential requires. 
It will be quite clear, from the diagram, 
that the one dynamo cannot reverse the 
magnetic poles of the other, as the main 
shunt and the ordinary sbunt both are 
passed in the same by the current, even if 
the one dynamo sends its current through 
the armature of the other. 
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Fort Wayne’s Prosperous Electrical 
Industries, 

The Fort Wayne Electric Company has 
declared a semi-annual dividend of three per 
cent. from the earnings of its first six 
months’ business, payable May 15, to stock- 
holders of record May 10. The annual 
report shows sales for the six months ending 
March 1, 1890, of $760,339.31. After de- 
ducting from the accounts receivable 25 
per cent. and taking stocks held in local 
c panies at 3315 per cent. of their par, a net 
profit is shown of $172,334.08, which leaves 
a surplus of $82,334 above the dividend 
of three per cent. Under this management 
business has trebled, and the cost of manu- 
facture has been largely reduced. Orders 
for electrical supplies have accumulated so 
rapidly that the company will be obliged 
to very largely increase its manufacturing 
facilities. At present there are sufficient 
orders on hand to keep the works running 
at their full capacity until] the winter 
months. 





Electricity as a Safe Illumirant. 

It would be impossible to conceive of bet- 
ter testimony to the pre-eminence of elec- 
tricity as a safe illuminant than is furnished 
by the experience of the Bostun Manufac- 
turers’ Mutual Insurance Company, says the 
Roller Mill. A circular recently issued by 
Edward Atkinson, president, states that 
since April, 1882, a period of eight years, 
the company has received no notice of any 
fire in any of its risks that could be attrib- 
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uted to electricity. Previous to 1882, the 
company received notice of 23 fires of elec- 
trical origin among the 61 mills which had 
then been lighted by electricity, and inves- 
tigation disclosed conditions directly due to 


The Plant of the Municipal Company, 
St. Louis. 


On May Ist, the Municipal Electric Light 
and Power Company began lighting the 
city of St. Louis, with 1,613 arc lights on a 10 
years’contract at $74.95 per light, perannum. 
The lamps are to begin burning 45 minutes 
after sunset and to be cut out 30 minutes 
before sunrise, and are to burn every vight 
in the year. The city has the option of 
purchasing the plant at the end of the con- 
tract, which will be May 1, 1900. 

This is said to be the largest are light 
plant in the world, costing about $700,000. 
The company have six 600 horse-power 
Corliss engines, with foundations laid for 
six more of same size, twenty 300 horse- 
power boilers, manufactured by Rohan Bros., 
St. Louis. They have put up 492 miles of 
No. 5 Simplex line wire, 4,500 white cedar, 
2,000 Norway pine and 500 cypress poles 
erected, furnished by C. H. Holmes & Com- 
pany, of St. Louis. : ; . 

They start up with 39 sixty-light “‘ Wood 
dynamos, manufactured by Fort Wayne 
ElectricCompany. The longest circuit is 18 
miles with 57 lights. Besides the 1,613 city 
lights, the company have 50 lights in and 
around the station and 300 commercial 
lights. 

There is an ordinance now before the 
municipal assembly, providing for the ad- 
dition of 500 more are lights for city use 
which with the other lights will make 2,463 
arc lights from this one station. 








Fies. 1 AND 2.—THE HAUBERG DyYNAMO. 


poor material, want of proper insulation, and 
faulty installation. With the framing and 


enforcing of strict rules for the construction | 


and putting up of electrical apparatus, these 
fires ceased. Electricity is now used for 


illuminating or as a motive power in over | 


600 risks which are carried by the factory 
mutual companies. 

It is clearly shown by these facts, first, 
tbat electricity improperly applied may be 
quite as dangerous as any other agency 
for furnishing light or power : and, second, 
that electricity properly applied is so safe 
and controllable as to be an ideal servant of 
man. We, therefore, urge upon millers, con- 
tinues our contemporary, the necessity of 
exercising great care, nut only in the selec- 
tion, but also in the installation of their elec- 
trical equipments. The ripid extension of 
electric lighting has drawn into the field 
many self-styled electrical engineers, who,by 
cheapapparatus and slip-shod work, are able 


| Electric Tabulating. 

| In the Hollerith Electric Tabulating 
System, as heretofore explained in this 
journal, punched record cards are used to 
represent the individuals to be tabulated, 
| the different punch marks represeoting the 
characteristics of the individual. In pre- 
paring such punched record cards, it will 
often happen that for a large number of the 
individuals a portion of the record will be 
the same, so that this portion of the record 
is to be transcribed by punching the same 
combination for a corresponding number of 
cards. For example, in the case of a 
census, the place of residence designated by 
the state, county, city or town, enumerator’s 
district, etc., will, of course, be the same for 
} all the residents of that district. This 
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to put in plants at lower cost than would be 
possible forany reputable electricians. These 
cheap engineers will ultimately prove dear 
at any price, for their work will be imper- 
fect, short-lived and unsafe. Having de- 
cided upon lighting his mill by electricity, 
the miller should contract with some house 
or party of known experience and unques- 
tionable integrity. Such a course will cost 
more at the outset, but in the long run it will 
be found to be the most economical. 
———_ ~<>eo 
Vhe introduction of the Westinghouse 
alternating current arc light system is 
growing in favor rapidly. The company is 
constantly in receipt of complimentary let- 
ters which testify to the many advantages of 
the system. The demand for the alternate 
current arc light apparatus is increasing at a 
wonderful rate, and the productive capacity 
of the Pittsburgh works is tested to its very 
utmost. Of late, many inquiries have been 
made for a smaller dynamo than the ordinary 
60-light machive. To meet this demand, 
the company is now manufacturing a small 
25-light dynamo of a unique design. 





| happens to such an extent that valuable use 
can be made of the ‘‘ gang punch ” designed 
for this purpose and illustrated herewith. 

This gang punch consists essentially of a 
die-plate provided with holes corresponding 
to the possible holes in the punched card. 
Over this is a guide plate with corresponding 
number of holes in any of which plungers 
or punches can be inserted according to the 
combination it is desired to punch. Above 
this is a suitable lever for the purpese of 
operating these punches. A card holder or 
guide is attached so that a number of cards 
can be inserted between the die and punch 
plate against suitable stops, so that when 
the lever is depressed holes wil] be punched 
through these cards corresponding to the 
combina‘ion designating the given district, 
city or town, county, state, etc. 

To adjust the punch for any other com- 
bination it is simply necessary to throw 
back the lever and change the position of 
one or more punches according to the new 
combination, . The punch can. of course, be 
readily arranged to operate by means of a 
pedal or other suitable source of power. 














Tacoma, Wash.—The Tacoma Electric 
Company ; capital stock, $25,000 ; trustees, 
L. G. Biglow, A. C. Balch. 


Johnson City, Tenn.—The Wautauga 
Lighting and Power Company has filed its 
charter in the Secretary of State’s office. 


La Crosse, Wis.—The La Crosse Brush 
Electric Light and Power Comrany ; 
amended articles increasing the capital to 
$100,000. 


Milwaukee, Wis.—The Cream City Rail- 
way Company, capital $100,000 ; incorpor- 
ators, Oren E. Britt, Chas. C. MacConnell 
and F. C. Winkler. 


Tillamook, Ore.—Tillamook and Astoria 
Telegraph and Telephone Company. Capi- 
tal stock, $2,500. George Cohn, B. C, 
Lamb and A. P. Wilson, incorporators. 


Chicago, Ill —The Chicago Illuminating 
Company; to furnish electric light and 
power. Capital stock, $500,000. Incor. 
porators, F. S. Wheaton, D. S. Gooding 
and E. M. Milks. 


Kansas City, Mo.—The Consolidated Elec- 
tric Light and Power Company. Capital 
stock, $200,000. Directors: I. D. Wilson, 
Benjamin Schierle, Benjamin Friedburg, 
Marcus Harris and C. F. Hutchings, all of 
Kansas City. 


Toronto, Canada.—The Canadian Interior 
Cunduit Company is being organized in 
Toronto, with a capital stock of $150,000, 
for the manufacture of conduits and tubes 
of compressed fibre or pulp for containing 
electric and other wires. 


Santa Cruz, Cal.—Swanton & Clark Elec- 
tric Light and Power Company, Santa Cruz. 
The capital stock is $50,000, divided into 
5,000 shares of $10 each. Dr. H. H. Clark, 
J. F. Appieby, A. P. Swanton, F. W. 
Swanton and C. E. Lilly. 


Walla Walla, Wash.—The Inland Tele- 
graph and Telepbone Company, replacing 
the Sunset-Hopkins system, has been organ- 
ized at Walla Walla, Wash., with a capital 
of $300,000, paid up. W. 8S. Norman, of 
Spokane, is president; J. l. Sabin, of San 
Francisco, vice-president ; Charles Sidney 
Smith, secretary ; C. B. Hopkirs, manager ; 
C. P. Irvine, of Spokane. superintendent. 
The telephone system of Inland Empire 
reorganized lines will extend into Eastern 
Oregon. The headquurters are at Spokane. 


Peterberough, Can.—The Petcrborough, 
Canada, Gas and Electric Light Companies 
have merged into *‘ The Peterborough Light 
and Power Company, Limited,” for which 
incorporation is being sought. The new 
company will have a capital of $200,000, 
and has among its principal shareholders, 
Messrs. T. G. Hazlitt, Jas. Stevenson, M. P., 
Thos. Bradburn, Richard Hall, Geo. A. Cox, 
Wm. Walsh and Wm. Davidson. The new 
company intend putting in a new incan- 
descent plant for lighting shops, offices, 


residences, etc. They will also introduce 
another new feature in the shape of electrical 
motors for the supply of power. 


Rockville, Conn.—The council light com- 
mittee at Rockville, Conn., will grant a 
public hearing in regard to granting the 
petition of the new Merchants’ Electric 
Light Company for tbe right to erect poles 
and place wires in and through the streets at 
an early day. The hearing will probably be 
a spirited affair, as it is understood that the 
Rockville Gas and Electric Company, which 
has a Thomson-Houston plant in opera‘ion, 
will strongly oppose the granting of the 
right. The local company has a charter 
from the State Legislature, and the Mer- 
chants’ Company is chartered urder laws of 
the State of Maine. George F. Tolcott is 
president of the new company, and it is pro- 
posed to put in a Westinghouse plant. 
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Now is the time to dust off your r electric 
motor fan, oil her up, and see that your 
plug and connecting wires are all right. It 
won't be many days before you'll bless the 
man who invented the electric fan. 





The murderer Kemmler is the object of 
many habeas corpus proceedings, and no one 
knows who is the agent. The condemned 
man’s real attorney has instituted one, which 
was partially disposed of by Judge Under- 
wood, at Auburn, last week. In it the 
point was presented that the law was uncon- 
stitutional, because it did away with the 
functions, as executioner, of the sheriffs, 
and lodged them in the wardens of the 
prisons, the contention being that sheriffs 
were constitutional officers. Judge Under- 
wood held that the new law did not disturb 
the fundamental law, and now the point 
goes on to the appellate courts. 





About nine o’clock last Saturday evening, 
along distance telephone transmitter was 
placed in Miss Lillian Russell’s dressing 
room at the Casino theatre, in this city. Dur- 
ing the intermission between the first and 
second acts of ‘‘ The Grand Duchess,” Miss 
Russell sang her stirring and martial solo, 
‘Te Sabre de mon Pere,” into the trans- 
mitter, which was connected with a long 
distance line to Washington, D.C. <A party 
of Congressmen and newspaper corre- 
spondents at the Washington end of the line 
were delighted with the fair singer’s rendi- 
tion of the delightful music, and expressed 
their astonishment at the perfect manner in 
which the sounds were transmitted. 





We published, last week, the rules govern- 
ing the handling of electric currents, formu- 
lated by Dr.George H. Benjamin, of this city. 
They are concise, yet comprehensive, and 
the practical workman will find valuable aid 
in them. The whole field is completely 
covered and we congratutate the Doctor on 
his timely work. 





It is scarcely to be wondered at that 
electric lighting does not make more rapid 
progress in England than has becn the case 
hitherto. The corporation of Bolton, a 
thriving industrial town in Lancashire, re- 
cently issued 1,178 circulars in connection 
with the proposed introduction of the elec- 
tric light. Only 449 replies were received ; 
of these but 45 (including one very large and 
important firm) desire the electric light; 24 
wish for it if the price is the same as gas; 56 
are uncertain by reason of the cost ; 30 are 
doubtful and 314 convey an obsolute nega- 
tive. In face of such deadly conservatism 


_as this, what can electricians do? 





There is a probability that the electric 
lights in the buoys in New York Harbor will 
be extinguished shortly, and navigators of 
Gedney’s Channel be left to sail in darkness, 
in order to satisfy the eccentricities of legis- 
lative and executive ‘‘red-tape.” The Light- 
house Board has an appropriation for the gen- 
eral buoyage service; and it had a small 
appropriation for the specific purpose of main- 
taining electric lighted buoys. The latter has 
been exhausted,and the Commissioner of Cus- 
toms, who is the authority in such cases, is of 
the opinion that the general appropriation 
cannot legally be used to maintain the electric 
buoys. Another case of # similar nature is 
that of the new arc light plant just com- 
pleted in the Washington Navy Yard. The 
department has plenty of money to pay for 
the plant but none to pay for operating it, 
and, therefore, it must remain idle until Con- 
gress makes special provision for the service. 
And after all ‘‘red-tape” is not to blame. 
Government officers must execute the laws ; 
Congress makes the laws; voters elect the 
Congressmen, and a large part of the voting 
is done by men in the electrical business. 
The last mentioned fact gives hope that the 
world is growing better, and that the evils 
complained of will be remedied. 


MAYOR GRANT'S INSULATION. 

At the last meeting of the Board of Elec- 
trical Controi, the electrician to the Board 
submitted a report embodying the observa- 
tions of the experts of various electric light 
companies on the deteriorating effect of 
steam heat on the underground cables in the 
subways down town. From the mere fact 
that the opinions quoted were not Mr. 
Wheeler’s own, the august godfather—beg 
pardon, we mean president—of the board 
allowed his potential to rise beyond the re- 
straining powers of his insulation, and the 
reading of the report was interrupted by a 
discharge of high tension abuse from his 
excited Honor. 

No doubt all allowance must be made for 
a Mayor whose insulation has been subjected 
to very severe tests by a high pressure inves- 
tigating committee, but to an unprejudiced 
observer it would seem that the experts to 
the companies who use the subways were in 
the best possible position to give trustworthy 
information as to the condition of the cables, 
which it is part of their duties to test and 
report on at frequent intervals. 

The fact is that all the companies who 


use the subways are compelled to submit to 
a very serious deterioration of their prop- 
erty in the down town district. Broadway 
was the only street referred to at the meet- 
ing of the board, and the Mayor stated that 
the leaks in the steam heating company’s 
pipes would be repaired as soon as Broad- 
way was torn up. Leaving aside the de 
lightful prospect opened up by the pros- 
pective tearing-up of Broadway, implied in 
this remark, we would point out to the 
Mayor, that of the various streets down 
town through which the subways run, 
Broadway is one of the least offenders as 
regards heated ducts. The evil is far more 
general than Mayor Grant seems to imagine, 
but his own insulation is so defective that 
probably he considers that of the under- 
ground cables is quite high enough in spite 
of the hot soil in which they are buried. 





THE NEWSPAPERS AND THE 
TELEPHONE. 

Some of the daily newspapers have re- 
cently commented, both reportorially and edi- 
torially, on the surprising exhibition of the 
capabilities of the telephone to which the 
public is now being treated at the Lenox 
Lyceum. According to the learned author- 
ities who manufacture the daily portions of 
mental food served out to newspaper 
readers, the most amazing feature of the 
whole exhibit is the fact of it being there at 
all. ‘‘ Why,” they ask ‘‘do the telephone 
companies have the audacity to demonstrate 
to the public the perfection of the art of 
telephony while they continue to give their 
local subscribers such execrable service ?” 

The reporters and editors miss the point. 
The secret of the exhibit at the Lenox 
Lyceum is that it is essentially a ‘long 
distance” exhibit. Metallic circuit construc- 
tion is what makes all the difference. To 
compare local grounded circuit service with 
that offered by the long distance metallic 
circuit system is like comparing the elevated 
railways with the Pennsylvania Rail Road. 
Metallic circuit construction is to telephony 
what a solidly built track and first-class 
locomotives are to railroad travel. 

For long distance telephony the use of 
metallic circuits throughout is absolutely 
essential and the plant and charges of the 
company are arranged accordingly. Users 
of the long distance system appreciate the 
service and pay the high charges without 
grumbling. For lecal systems metallic cir- 
cuit working was not at first considered 
necessary and, consequently, the standard of 
construction has not been so high as is de- 
sirable and is now very generally being 
adopted. Telephony having been first estab- 
lished with grounded circuits, the business 
has developed so rapidly that most telephone 
companies have had all they could do to 
keep up with extensions, and postponed the 
alteration of their entire plants as long as 
possible. 

However, a new era is dawning. Improved 
telephony, like rapid transit, for this con- 
gested city, is approaching, and is even now 
attainable by those who are w illing to pay 
for metallic circuit service. The improve- 
ment, as we have said before, does not 
depend upon the wonderful inventions which 
are occasionally hinted at by imaginative 
reporters as being kept concealed and hidden 
away by the Bell Company; it depends upon 
the adoption of metallic circuit working. 
Does any newspaper editor ever stop to 
count the cost of such achange, or does 
he consider what it means to double the 
wires and reconstruct the switching plant, 
to say nothing of increased expense of oper- 
ating, for eight or ten thousand subscribers ? 
And does he trouble his mind as to whether 
the subscribers are willing to help pay the 
piper for revolutionizing an immense plant, 
even in exchange for improved service? 
Certainly not. He prefers to dole out the 
mysterious paragraphs alluding to the won- 
derful inventions kept hermetically sealed in 
burglar and reporter-proof vaults by the 
iniquitous Bell Telephone Company. 





HOW WOULD KE! UMLI ULER HAVE 
FARED? 


If the following extract from the Oswego 
Palladium is a correct version of what 
happened, the feelings of the electrocution 
experts must have received a very consider- 
able shock : 

“‘It may be remembered that after the 
papers staying Kemmler’s death had been 
served on Warden Durston, a calf was pro- 
cured as a substitute, to illustrate how the 
electrical apparatus would have worked. 
The calf, which was well grown, was placed 
in position, the full current which was in- 
tended for Kemmler was turned on, and the 
calf was dead in an instant ; and according 
to the story of Dr. McDonald, as related to 
a Palladium reporter, the room was also 
instantly filled with the odor of burning hair 
and flesh, which quickly drove the occupants 
out of the door. The electric current, it is 
said, was on but an instant, but in that time 
the calf was fairly roasted alive.” 

If a scene such as this had taken place, 
with Kemmler for the principal character, 
it is certain that such a wave of disgust and 
indignation would have swept through the 
country, that the objectionable law respon- 
sible for it would have to be crossed from 
the statute book forthwith. And what 
security can the framers of the law, and 
those intrusted with its practical execution, 
offer that such a scene shal] not be enacted, 
if the legal taking off of human beings by 
electricity is ever attempted ? , 
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CORRESPONDENCE. 


Electrical Happenings in Chicago, 
Boston and Washington. 


OUR CHICAGO LETTER. 


Mr. Geo. W. Vernor, formerly auditor of 
the Telephone and Telegraph Construction 
Company, of Detroit, Mich., has purchased 
an interest in the Southern Electrical Sup- 
ply Company, of St. Louis, and will be 
elected to the position of secretary or treas- 
urer at the next meeting. 

The Laclede Car Company, of St. Louis, 
has closed contracts to furnish motor cars 
for the following street railway companies : 
120 motor cars to Minneapolis Street Rail- 
way Co., cars to be equipped with Bemis 
trucks ; Streator Railway Co., Streator, IIL, 
10 cars; Duluth Street Railway Co., 12 
motor cars, 

Mr. H. D. Sexton has secured a franchise 
for an electric street railway in East St. 
Louis. The franchise was granted by the 
council at the meeting held Monday even- 








ing. 

The Pond Engineering Company will 
furnish the Streator Electric Railway Com- 
pany, al Streator, Ill., with a complete steam 
plant, including two 125 horse-power 
Armington & Sims engines, Hoppes feed 
water heater, pipes, pumps, etc. The 
above company’s Kansas City office report 
large sales, among which is a 100 horse- 
power Armington & Sims engine for the 
Washington apartment house. The popu- 
larity of the Sheffield grate bars and standard 
rocking grates is steadily on the increase and 
large sales are reported. 

Mr. W. P. Adams, lately with the Thomson- 
Houston Electric Company in their Boston 
office, has located in Chicago, and will join 
forces with Mr. J. E. Wilson in looking 
after the interests of the J. A. Grant Engine 
Company. 

Mr. George Cutter has closed a contract to 
furnish the wire for the electric plant which 
will be installed in Hannah & Hogg’s theatre 
and saloon, on Madison street. ‘‘ Simplex” 
will be used throughout. 

The Sprague Electric Company have se- 
cured the contract to equip the Greenwood 
and Greenlong street railway, at Columbus, 
Ohio, with four motor cars. Theroad will be 
five miles in length. 

Personal.—Mr. P. C. Burns, of the Findlay 
Glass and Carbon Company, Findlay, Ohio, 
and Mr. Rose of the Rose Electric Light 
Supply Company, St. Louis, Mo., were 
among the recent visitors at the Western 
office of the REVIEW. 

The next meeting of the Chicago Electric 
Club will be held on Monday evening, May 
19th. D. B. D. 

Chicago, Ill., May 10th. : 


OUR BOSTON LETTER. 

The Dennison Electrical Manufacturing 
Company, manufacturers of electrical sup- 
plies, conductors and insulated electrical 
cables, have purchased the factory and its 
entire machinery equipment of the Goodyear 
Rubber Company, Providence, R. I. 

Within a fortnight this new enterprise 
will be under full headway, and by the mid 
dle of May, will have their wire and cable 
product ready for the market. The com- 
pany will manufacture under the patents of 
Mr. Russell A. Dennison. The patentee is 
the president of the corporation, and he has 
associated with himself several wealthy and 
influential New England business men. 

Manchester (N. H.) Electric Light Company 
is building an extensive addition to its sta- 
tion. All the small engines will be replaced 
by a 500 horse-power compound condensing 
engine. 

The L. F. Jordan Train Lighting Company, 
of this city, hasits system in successful oper- 
ation on a train of the Connecticut Valley 
Railroad. The Jordan Company’s offices are 
at No. 85 Water street. 

The Economic Electric Company has started 
up its business with the most favorable of 
prospects. Its factory is at Brockton, Mass., 
and principal offices in the Albion building, 
corner Fremont and Beacon streets, this city. 

The Spencer Damper Regulator continues 
to increase in number of sales among the 
electric lighting stations and plants. Mr. 
G. G. Stillman, of this city, the New Eng- 
land agent of this popular apparatus, reports 
recent sales of the regulator to the following : 
Millbury, Mass., Electric Light nny FY 
American Electrical Works, Providence, R. 
I. ; and Coney Island and Brooklyn Railway 
Company, Brooklyn, N. Y. 

The Collett Car Company, of this city, is a 
recently organized corporation. It will 
manufacture a newly patented brake for 
street cars (electric or other power), the feat- 
ure of this brake being its rapid action, con- 
trolled by a quick revolving handle. The 
West End Railway Company, of this city, 
has adopted the brake for use on its electric 
cars. 

The Inter-Continental Telephone Company, 
recently absorbed by the Tropical American 
Telephone Company, has nearly a thousand 
subscribers in Caracas, Venezuela, 8: A., 
and has orders in hand for 300 additional 
customers. 

Mr. R. T. White, of this city, has just re- 





turned from a week’s trip in New York and 
Pennsylvania. While at Scranton, Pa., Mr. 
White made arrangements with the Lacka- 
wanna Iron and Coal Company to prepare 
for the market the ‘‘ White” channel form 
girder rail, and also the ‘‘ White ” side bear- 
ing girder rail. 

The National Telephone Manufacturin 
Company, through politeness of its genera 
manager, Mr. J. B. Bennett, reports the de- 
mand for non-electric telephones (acoustic) 
steadily increasing, particularly among the 
large manufacturing centers of New Eng- 
land. The company is daily in receipt of 
orders for the Bennett telephone. 

The Gethins Electrical Manufacturing 
Company, of this city, has already estab- 
lished an excellent reputation throughout 
the country, owing to the efficient gravity 
battery it has put in the market. Many fire 
alarms and police signal systems have 
adopted the Gethins gravity battery with 
satisfactory results. The company’s battery 
has recently received testimonials from Mr. 
Henry A. Chase, electrician of the Boston 
Police Signal Service, and Mr. H. R. Miller, 
of the South Framingham Fire Alarm 
Company. 

Simplex Anti-Induction Wire is attracting 
attention and favorable comment wherever. 
it has been introduced ; and as its peculiar 
merits become more generally known, there 
will be a popular verdict in behalf of its 
adoption to insure improved telephone ser- 
vice. The Pleasant Valley Electric Street 
Railway Company, Pittsburgh, Pa., recently 
ordered 1014 miles of Simplex anti-induc- 
tion wire for its private telephone use, this 
wire to be strung on the same iron poles 
which convey the company’s power lines. 
An idea may be had of this company’s pri- 
vaté telephone system from the fact that it 
has 14 sub-stations connected up with a per- 
fectly equipped central station at company’s 
headquarters. The St. Louis Electric Light 
and Power Company, has been using, for 
some time, the Simplex anti-induction wire 
on a section of its private telephone service, 
and are so well pleased with the results, 
that another supply has been ordered, to en- 
able the company to equip its entire system 
with the wire alluded to. 

The private telephone line between the 
Hathaway Building and the offices of the 
Government Paint Company (nearly a mile 
in length) has given uninterrupted satisfac- 
tion from the day it was first put into use. 
This line is also constructed with Simplex 
anti-induction wire. 

Electric Stocks.—Boston quotations at 
closing hour of the Exchange, Saturday, 
May 10, were as follows : m4 


Thomson-Houston Electric Com — " 
“ “ 7 Pe 4 4 
‘ 


“ “ oe “ Series Cc a 

” - i “ Series D . 756. 
Thomson Electric Welding Co ........... .. 245. 

” European Welding Co............. 115. 
Westinghouse Electric Co.... 40 





Fort Wayne Electric Co...... . 14. 
Lynn Gas and Electric Co . - 
Edison Phonograph Doll Co 
TELEPHONE : 
American Bell 





eee > 
New England... . 
Mexican ........ “+ ae 
TPES ARIBTIOER..... 2000 scrcccccccesce 1.3 
National Tel. Mfg. Co. (acoustic)........ 65 

Boston, May 10, 1890. | se 





OUR WASHINGTON LETTER. 


The Metropolitan Street Railway is about 
five miles long, runs through the busiest 
streets of Washington, is exceedingly 
crooked, and has keavy grades in many 
places. The motive power problem has long 
been a serious one, and President Pearson 
and his associates have given it much study. 
A year ago they reached the conclusion that 
some substitute for horse-power must be 
found. The nature of the road made the use 
of cable or overhead electric lines impossible ; 
no underground electric system gave any 
hope of successful operation and some inde- 
—— motor appeared to be a necessity. 

he company, therefore, determined to test 
the storage battery system, on its own ac- 
count and at its own expense. After investi- 
gating all the proposed systems, it finall 
secured the services of Engineer C. O. Mail- 
loux, and for some months past he has been 
busily engaged in devising machinery and 
fitting up an experimental car. In the course 
of ten days or two weeks he expects to have 
it ready for trialon the main road. Tests so 
far made give reason for the belief that it 
will, eventually, prove a success. The car is 
fitted with 120 cells of storage batteries of 
the Faure type, made by the Electrical Ac- 
cumulator Company, of New York, with an 
extra set of the same number, and is driven 
by two 12 horse-power slow speed motors of 
a new pattern, invented by Mr. Mailloux. 
The gearing is also the invention of that 
gentleman and embraces some novel feat- 
ures, the details of which are not to be 
made public until applications for patents 
are acted upon. 

The Senate and House of Representatives 
are not entirely in accord on the question of 
authorizing the laying of wires in the streets 
of Washington, and there are indications 
that some plan of placing the matter in the 
hands of a subway commission will be 
adopted. There is great need of some sys- 
tematic method of dealing with the problem. 





Washington Has a Contest over the three- 
wire question. Mr. Wash. McLean built a 
ma hotel a year ago, now the popular 
** Normandie,” and had it wired for incan- 
descent lights, during construction, accord- 
ing to the three-wire system. Now they find 
they can purchase some other than the 
Edison dynamo to advantage, and propose 
to make changes in the wires, necessary to 
allow its use. The Edison Company claims 
that this will be an infringement of their 
patents, and an appeal to the courts is in 
prospect. G. C. M. 

Washington, D. C., May 10. 


Electric Lighting of Chelmsford. 

On the 2ist ult., says our esteemed English 
namesake, there was formally inaugurated 
the public lighting of Chelmsford, England, 
for although the town has been lighted by 
electricity for some weeks past, it was only 
on that day that the corporation dated the 
commencement of their contract with Messrs. 
Crompton & Company, Limited, and officially 
recognized the improvement brought about 
in their streets by the substitution of electric 
in the place of the old gas light. 

Chelmsford, quiet and unobtrusive country 
town as it is, has set an example which 
might be, with advantage, followed in 
other places, and it can boast, certainly 
with some justification, of being the only 
one in this country where throughout its 
whole area gas has been superseded by its 
more modern rival. In inception, in matur- 
ing, and in its successful accomplishment, 
the scheme for this installation has been the 
work of its own inhabitants and manufac- 
turers, who have carried out the matter 
with the minimum of assistance from ex- 
traneous sources. But the electric light is 
there ; how marked a contrast to the fate 
of schemes for the proposed lighting of sev- 
eral other cities we might mention, where 
the sole result apparently reached has 
been the complete waste of time, energy and 
money on the part of the unfortunate elec- 
trical engineers, who foolishly were induced 
to submit their tenders. Improvement had 
to recede in presence of the vested or gas 
interest. Even at Chelmsford this latter 
power had to be overcome, not without a 
hard fight, while the rancor thereby engen- 
dered has scarcely yet passed away. The 
opposition might not have been so readily 
subdued had not Messrs. Crompton & Com- 
pany, who have extensive works in the town, 
met the municipal authorities on almost all 
points, and entered into a contract with 
them for the supply of public lighting for 
five years, at a price which alone can hardly 
be remunerative. A clause in the contract 
enables Messrs. Crompton & Company to 
provide private lighting for such persons as 
may require it, and it is to be hoped that the 
charge per unit may be fixed at a sum 
sufficient to produce a profit, provided 
that the townspeople do not prove nig- 
gardly in their consumption of the elec- 
tric current. At the end of five years, if 





.the corporation do not renew the contract 


for public lighting, the contractors still 
have the right to supply private wants for 
another five years. Their contract was ac- 
cepted by the town council on March 27th 
last year, the work was immediately put in 
hand, and the lighting was to have com- 
menced on September 8th. Through a diffi- 
culty in getting the materials, however, and 
the numerous alterations in the original 
scheme insisted upon by the Board of Trade 
inspector, great delays occurred, and the 
work was not finished till about a month ago. 
The three main streets of the town are lighted 
by means of 18 arc lamps, for each of which 
the town council is to £22 10s. per annum, 
and the other streets by 210 incandescent 
lamps, for each of which the charge will be 
£2 68, 10d., the total annual cost thus being 


£873 68. 8d. This is against £768 formerly | 


paid to the gas company for only 188 lamps. 
The contract is for five years. There is to 
be a fine of 4d. per hour for every arc lamp 
which goes out, and 44d. an hour for every 
incandescent lamp. A breakdown is guarded 
against by reserve machinery, but if the 
light should fail, Messrs, Crompton will be 
liable to a fine of £500. A Board of Trade 
license has been applied for by the firm. 
The steam engines and dynamos forming 
the generating plant are located at Messrs. 
Crompton & Company’s works, a portion of 





which premises has been set apart for public 
lighting purposes. The distributing mains, 
mostly carried overhead, are of Silvertown 
manufacture, and these cables are suspended 
from steel wire stretchers from pole to pole. 
The distance between each pole never bein 
more than 80 yards—the normal interva 
selected here for placing arc Jamps—while the 
exigencies of construction and the difficulty 
of spacing the poles to meet the views of the 
Board of Trade, having rendered it compul- 
sory for the contractors to use a greater 
number of poles than would ordinarily be 
required, conduce to produce a rigid and 
horizontal appearance in the wires not with- 
out attendant advantages in other respects. 

Strenuous opposition was offe to the 
overhead system. Its lesser cost for erection 
and maintenance in a somewhat straggling 
area like Chelmsford, however, gained the 
day over the advocates for underground dis- 
tribution. To comply with the Board of 
Trade rules that no main wires shall be 
placed at a less distance than six feet from 
any building, the mains, owing to the narrow- 
ness of the sidewalks, had to be erected on 
suitable wrought iron brackets attached to 
the poles, extending over the roadway, away 
from the houses. The arc lamps lighting 
the most important streets, are worked from 
a continuous current machine. The remain- 
der of the streets are lighted by incandescent 
lamps, the distribution. of the electrical 
energy being by alternating currents of high 
potential, converted by transformers into 
currents of low tension; the transformers 
are placed on the poles carrying the over- 
head wires. The transformer system is also 
to be used for the private supply. The 210 
incandescent lamps scattered along the less 
important parts of the town, are of 32 candle- 
power, and although incandescent lamps are 
not considered the best means for lighting 
streets, they seem in this case to give general 
satisfaction, the consensus of opinion being 
that they produce a better effect than the 
displaced gas Jamps. All the glow lamps 
are worked at a transformed pressure of 100 
volts. 

The practical success of the installation 
has been achieved through the untiring zeal 
of Messrs. Crompton and Company’s en- 

ineers, more particularly, perhaps, Mr. A. J. 

ott, who has made it his special study, and 
whose duties during the course of operations 
cannot have been a mere sinecure, when one 
considers the numerous difficulties connected 
with electrical engineering sure to arise, and 
putting on one side the manifold troubles in 
regard to way-leaves and disputes with the 
Board of Trade. . 

The inauguration of the town lighting 
took place } ne before seven o'clock, in the 
presence of the Mayor and a large concourse 
of people, when the lights were switched on 
by the Mayoress (Miss Brown) and the ex- 
Bapeseal (Mis. Chancellor). To celebrate 
the event a public dinner was afterwards 
held at the Saracen’s Head Hotel, the Mayor 
(Alderman J. 8. Brown), chairman of the 
electric lighting committee, presiding ; and 
among the guests present were several mem- 
bers of the corporations of Chelmsford and 
other towns, Mr. R. E. Crompton, Mr. 
Spagnoletti and other distinguished electrical 
engineers. In the course of the after- 
dinner speeches, the town was congratulated 
upon being the first in the country lighted 
throughout by electricity. 





C. J. H. Woodbury, of Boston, recently 
lectured before the class in electrical en- 
gineering, at the Massachusetts Institute of 
Technology, the subject being upon the 
essentials necessary for protection against 
fire in the installation and operating electric 
lighting and power plants. 





A peculiar experiment was performed the 
other day at the Deptford central station, 
London. The Board of Trade had ex- 
pressed the opinion that in the event of a 
workman cutting M. Ferranti’s 10,000 volt 
concentric cable he would be in danger of 
losing his life. In order to prove the con- 
tention of the company’s engineers that such 
would not be the case, the following ex- 
periment was carried out before a deputation 
from London. A length of the main was 
charged with the 10,000 volt current and 
the main was then cut through by a work- 
man with a hammer and Smith’s set. No 
effect was noticed by the workman; the 
main was, of course, short-circuited and the 
fuse blew out, but that was all. We should 
not have cared to be in the operator’s place, 
all the same, and, moreover, we do not see 
that the experiment proved very much. If 
either of the conductors had happened to be 
grounded (as might occur in actual practice, 
say, at a transformer), we imagine that the 
effect on the workman would have ewes 

nt. In the words of Bret 
Oger hy we proceedings would 
have interested him no more.” 
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*, Chicago retail druggists expect to 
adopt the long-distance telephone. 


*. The St. Paul telephone exchange will 
soon move into new and larger quarters. 


*. The New England Telephone Com- 


papy had 91 exchanges and 17,275 subscrib- 
ers the first of the year. 


*, The New England Telephone and 
Telegraph Company are building a new tele- 
phoue line from Boston to Fitchburg and 
also from Haverhill to Salem, Mass. 


*, If dividend No. 26, to be declared by 
the Erie directors, is, as is expected, one 
per cent., the company will have paid, in- 
cluding this dividend, $900,000 in dividends. 
A mathematician figures that purchasers of 
Erie at the average price the stock was 
originally sold at. namely, $55 per share, 
have received over five per cent. upon their 
investment from the beginning. The pres- 
ent rate of dividend will soon bring the 
average on the $55 basis to a sum exceeding 
six per cent. Not so bad an investment 
after all.—Lowell Citizen. 

——__ eo —___ 

The Tropical Telephone Company. 

The Inter-Continental Telephone Com- 
pany bas sold its telephonic business in 
Venezuela to a strong syndicate of English, 
Amsterdam and Paris capitalists, for about 
£30,000. Venezuela had over 1,250 paying 
subscribers in its system and was earning 
seven per cent. on $200,000. The new com- 
pany, the Venezuela Telephone and Elec- 
uical Appliances Company, Limited, of 
London, undertakes to extend the business 
and has taken over the Tropical American 
‘Telephone Company’s contract, and already 
purchased about £7,500 of supplies, and 
expects to expend about £10,000 more during 
the present year—all this business comes to 
the Tropical American Telephone Company. 

Thisis the field where the ** American Tele- 
phone Company, Consolidated,” attempted 
to do a business in competition under an 
alleged concession from the Venezuela gov- 
ernment, and which company raised some- 
thing like $100,000 with Hon. Benj. Butter- 
worth as president. When the true facts 
were shown, Mr. Butterworth resigned. 

The new English company will brook no 
competition or interference, and the English 
government will allow no injustice through 
duplicate concessions. Mr. Derrom, the 
old manager for the Boston concern, takes 
charge of the business of the new company. 
He arrived in Boston Monday, the 5th inst., 
and as soon as the sale is closed and money 
paid, sails for London, probably on the 

12th inst. 

The Inter-Continental Company expended 
about $125,000 in its Venezuela plant; its 
shares are held by very few, mostly officers 
of the Tropical American Telephone Com- 
pany, which company is a large shareholder 
und will realize handsomely from the sale, 
besides retaining a good customer in the 
English company. 

——__e = oe —_ 


The Pan-Electrie Case. 


In 1883, J. Harris Rogers, having made a 
large number of inventions relating to elec- 
tric light, telegraphs, telephones and kindred 
subjects, some of them patented and others 
under examination in the Patent Office, 
joined with Gen. Joseph E. Johnston, 
Attorney-General Garland, Senator Isham 
G. Harris, Hon. Casey Young and Indian 
Commissioner J. D. C. Atkins, in forming an 
association, ‘‘ planted on the possibilities of 
electricity,” under an agreement to organize 
a corporation strong “enough, in capital, 
influence and character, to develop and con- 
trol, not only the business covered by the 
Rogers’ patents, but, substantially, the 
whole electrical industry of the country. 
The fatber of the inventor, Dr. J. Webb 
Rogers, was. and always has been, the 
leader and principal business man in all the 
pan-electric affairs. He is very talented and 
enthusiastic, some say visionary, but he is 
always candid—and never more candid than 
when, before the association was formed, he 
requested and urged his associates not to 
take his opinions as to the value of the inven- 
tions, but to have them thoroughly investi- 
gated by their own electricians, experts and 
lawyers. 

The agreement to organize a general com- 
pany to carry on all branches of the business 
was not fulfilled, but two sub-companies 
were formed to exploit the telegraph and the 





telephone business. The incorporators and 
stockholders of these companies were the 
same persons who formed the association, 
and the undestanding was that the money 
derived frum the sale of stock in the two 
sub-compunies was to be used in developing 
the other inveotivns belonging to the parent 
organization. At this juncture Senator 
ILarris and the other statesmen in the associ- 
ation expericnced grave doubts in regard to 
the value of the inventions, which, up to 
that time, they believed were of immense 
value, and concluded that it would not be 
consistent with their high character and 
sense of honor to put their names to certifi- 
cates of stock, the sale of which might be 
an imposition on the public. Notwith- 
standing the conscientious scruples of these 
gentlemen, they sold telephone state rights 
under contracts which bound the licensees 
to organize companies, sell stock and pay 
them a portion of the proceeds. From these 
sources large sums cf money were received, 
divided among the associates, and appro 
priated to their personal use. Then they 
refused to have anything more to do with 
the business, and Rogers brought the suit 
which was decided in the District of Colum- 
bia Supreme Court, as stated recently in the 
Review. He claimed that the failure of the 
association to organize a general company, 
under a comprehensive chartef, issue stock, 
test the inventions and prosecute the busi- 
ness, had caused him great loss, and he asked 
the court to award him suitable damages. 
The court decided that, as Rogers had as- 
sented to the change of plan by which sub- 
companies were formed to prosecute por- 
tions of the business, he had no ground of 
complaint on that point. 

Rogers also claimed that all the money 
and stock dividends received from the local 
telephone companies belonged to him, inas- 
much as the defendants had done nothing 
to aid the enterprise, and asked that they be 
made to account for the receipts in money 
and stock. The decision was that the 
dividends declared by the telephone com- 
pany, which disposed of all the receipts, 
wasa settlement of the account, and that 
Rogers had no further claim on the defend- 
ants as members of the association, but that 
he might have a claim against them as stock- 
holders in the sub-companies. He will soon 
commence suits against both the Pan-Elec- 
tric Telegraph Company and the Pan-Elec- 
tric Telephone Company. 

The court decided that the defendants 
must re-assign to Rogers all the patents ex- 
cept those transferred to the telegraph and 
telephone companies, and disposed of the 
charge of conspiracy with the assertion that 
Lo evidence had been produced to prove that 
they had done anything inconsistent with 
integrity and good faith. 

Judge Cox, in discussing the case, referred 
to the famous Pan-Electric prospectus as a 
highly colored and extraordinary manifesto, 
and said he could not conceive that the dis 
tinguished defendants would have put their 
names to such a document, but the plain 
fact is, their names were put to it, they paid 
for the printing, frequently discussed its 
contents, and distributed many copies among 
prospective investors in their promising 
scheme. 


—_emeo —-— 
A Telephone Enterprise. 

The telephone, from a commercial as well 
as a domestic standpoint, has proved itself 
to be an important factor in the daily routine 
of most business men, not only at their 
offices but at home; and, notwithstanding 
av occasional delay or annoyance from in 
duction, it stauds pre-eminent to-day as an 
invaluable and indispensable commodity. 

Perhaps there are not many who are cog- 
nizant of the fact that the telephone has 
come into commercial use to such an extent 
that several large corporations have central 
oftices of their own, by which one may talk 
acrywhere within the system of the company 
or connect up with the outside world. 

The Thomson- Houston Electric Company, 
Boston, Mass., has a central telephone office, 
and has three metallic circuits (Nos. 3055, 
3056 and 3057) between its offices in the 
‘* Hathaway ” and ‘‘ New England ” Build- 
—_ and the headquarters of the New Eng- 
land Telephone and Telegraph Company. 
The first named corporation has also a 
metallic circuit switchboard which was 
specially arranged and constructed for its 
use, having a capacity of 50 lines and holds 
30 drops. It has also a private line, copper 
metallic circuit, between the privcipal Bos- 
ton office and its manufacturing establish- 
ment at Lynn, Mass. At the company’s 
Boston office there are also 20 instruments 
(six for long distance and 14 for ordinary 
use), any of which may be used for the pur- 
pose of conversing about the company’s 
offices, and for all local and long distance 
talking. 

The equipment of this model central tele- 
phone station was put in under the super- 
vision of Mr. Wm. J. Denver, assistant 
general manager of the New England Tele- 


phone and Telegraph Company, and his 
skillful arrangement of the switchboard, 
instruments and circuits of the system, has 
given thorough satisfaction to the officers of 
the Thomson-Houston Electric Company. . 
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The New destant Telephone and 
Telegraph Company. 

The annual meeting of the stuckholders 
of this company was held in New York 
city, at 18 Cortlandt street, May 5th. 

The report of President Thos. Sherwin 
for the year ending December 31st, was as 
follows: 

As shown by the treasurer’s statement 
appended, the 
Gross earnings for the year were. 
Expenses. gin easce ekedcasedesoea tall a7, 

Net earnings P ? 298,265 27 

As compared with ‘the results for 1888, 
there was 
An increase of gross earnings........... 
An inc: ease of expenses. 100,724 48 
An increase of net earnings. ............. 27,538 74 

In each of the regular classes of revenue 
there bas been a substantial increase, and as 
in former yeurs, the directors have con- 
sidered it advisable to appropriate a liberal 
amount from the earnings to carry forward 
the work of reconstruction. A large amount 
of work has been done in the refitting of 
exchange offices, rebuilding of extra- 
territorial lines, and replacing of open 
wires with cables. 

Important additions have been made to 
the underground system, in Boston, Cam- 
bridge and Lowell, and, following our 
established practice, a portion of the cost 
of this work has been charged to expense, 
under the head of reconstruction. The 
system of connecting lines between our 
exchanges has also been largely extended. 

Of the total amount charged to new con- 
struction, $318,169.17, $190,000 has been 
expended for underground work, and 
$88, 000 for extension of the extra-territorial 

and toll lines. * 

Total conduit uaiiauas in 1889, 27,978 
feet, containing 239,334 feet of duct. ‘The 
underground system in Boston now consists 
of 73,752 feet of conduit, the total length of 
duct being 733,949 feet, or about 139 miles. 
with capacity for about 16,000 miles of 
single conductor. Within the limited dis- 
tances over which the underground wires 
are used, they are found to work satisfac- 
torily. 

During the year cables have been drawn 
into the ducts as follows : 

418 feet, 200 conductor. 
3,876 feet, 130 conductor. 
103,608 feet, 120 conductor. 
2.623 feet, 100 conductor. 
1,440 feet, 50 conductor. 

Of submarine cable there has been laid in 
Boston: 


- $1, 255,570 62 
305 35 


- $128,263 22 


540 feet, 50 conductor. 


5,510 feet, 26 conductor. 
1,420 feet, 24 conductor. 
Of aerial cable there has been hung: 
200 feet, 60 conductor. 
564 feet, 50 conductor. 
1,845 feet, 40 conductor. 
635 feet, 30 conductor. 
560 feet, 20 conductor. 
166 feet of various kinds. 

The total length of new cable, of all 
classes, placed in use in the Boston exchange 
during 1889, is 124,405 feet. The length of 
underground wire reported in use at the 
close of the year was 3,599 miles, or about 
two thirds of the entire amount employed in 
operating the exchange. 

In the use of this system, the Boston ex- 
change now stands second among all the 
exchanges in the country, New York being 
the only city in which a greater mileage of 
underground wire is in operation for tele- 
phonic purposes. 

The company has now in use in its various 
exchanges, 446,470 feet of cable, aerial, sub- 
marine and underground, carrying 6,600 
miles of copper wire. 

Under the ordinance passed by the city of 
Lowell, conduits have been laid in that city 
as follows: 

In Central street, 1,187 feet of conduit, 
containing 14,034 feet of duct. 

In Market street, 1,401 feet of conduit, 
8,407 feet of duct. 

In Middlesex street, 
18,224 feet of duct. 

ln Cambridge there has been laid : 

In Main street, 3,561 feet of conduit, 
47,988 feet of duct. 

In Pleasant street, 
1,645 feet of duct. 

The inventory of supplies purchased dur- 
ing the year includes |,363 bells, costing 
$10,558.07 ; 122.173 feet of cable, $83,808.64; 
batteries and battery material, $4,922.79; 
27,532 cross arms, $8,074.63; 168,308 insu- 
lators, $3,256.38 ; 10,468 poles, $31,003.55 ; 
switchboards and material therefor, $9,951- 
.41; 335 tons of wire of all kinds, $65,229.41; 
362,004 feet of iron pipe for underground 
conduits, $51,288.31; witb other material of 
various classification, making the total cost 
of supplies purchased, $300, 199.24, as 
against $203,279.95 for the previous year. 

In addition to the above, 2.550 magneto 
bells have been refitted at a cost of $6,232.35. 

The exchanges at Bangor, Chelsea, Haver- 
hill, Holyoke and North Adams, have 
been furnished with multiple switchboards ; 
those at Gloucester, Hyde Park, Medford, 
St. Albans and Waltham. have been newly 
equipped with boards of different pattern. 

Additions have been made to the Boston, 
Springfield and Worcester switchboards, to 


2,508 feet of conduit, 


274 feet of conduit, 





provide for the growing business of those 
offices. 

In the reconstruction of extra-territoria] 
and toll lines, and extending the long line 
system, poles have been placed and wire 
strung as follows : 

Miles of Miles of 


LINES. Iron Copper 
Poles. Wire. Wire 

Bellows Falls and Newport, 

ee eee 22 
Bellows Falls and Rutland... 164 16 
Baldwinsville & Winchendon 290 
Boston and Gloucester ...... 525 15 84 
Boston and Lowell.......... 753 8 113 
Boston and Lawrence... ... 380 4 
Boston and Portsmouth, via 

Lynn, Salem and peed 

port. : 930 19 40 
Boston and Worcester....... 492 
Boston and Salem.... ...... 34 


—, and Bellows 


a 
Coltsviile and Dalton, Mass.. 88 

East Boston and Lynn.. : 40 
East Boston and Salem...... 5 
Fitchburg and No. Adams. . .2,801 
Keene and Chesterfield 334 
Lowell and Nashua 30 
Manchester and Concord, 


- eae 758 6 
Milton and Canton......... 45 
Mechanic Falls and So. 

Paris. Me 418 16 
— Adams and Stamfor d, i 
Pittsfield and Lenox........ “6 
Pittsfield and No. Adams... 729 5 
Pittsfield and Pontoosuc. 50 


— boro’ and Prout’s Neck, 


Pittsfield and Spr ingfield. . S 3 
4 


pone Se Falls and Cole- 


raine .. 35 
Springfield ‘and Chicopee. . 68 
Springfield and Worcester... 28 1 
Tenants’ Harbor and Port 
eae 151 
Woburn and Reading... . 278 10 
9,866 204 858 


The expenditure upon the plant and equip- 
ment during the year has been : 
For construction, including bells and 

long distance desk sets 
For reconstruction ....... 
For repairs... _ 


$331,191 94 
106,956 52 
216,289 55 

$654,438 01 

As against an expenditure for 1888 of... $468,157 82 

The mileage of exchange wires, Deceim- 
ber 31, 1859, was : 


MN chins vieitbicacs sae andes: wine ee 14,261 miles. 
On buildings SETS acemocns ae oT 








U ——— - Wienead fac . 3,603 * 

Submarine . See kois Saige was “along 83 “ 
19,784 miles. 

Dec. 31, Dec. 31, 
1888. 1889. Inc. 
Exchange subscribers. 15,5386 16,719 1,183 
Express subscribers. ... .. 549 556 7 
Private line and agency 

stations.......... pecihges: 3,178 331 





18,932 20,453 1,521 
The i pec in the number of stations during 
Masih s ask ss csuasentrtasbecsevareate 1,576 
To effect the increase of 1,190 in the num- 
ber of exchange and express subscribers, as 
shown by the foregoing statement : 





New subscribers have been connected. ....... 4,731 
Subscribers have been disconnected........... 3,541 

1,190 
The extra-territorial lines number......... ... 6 
Miles of extra-territorial pole lines............ 2,180 
Miles of extra-territorial wire........ ......... 5,048 


The number of regular employés of all 
classes is 554. 

The average number of lucal exchange 
connections daily, in all the exchanges of 
the company, is 94,852, or an aggregate for 
the year of some 32,000,000. 

The average number of calls per sub- 
scriber daily is 525, the number varying 
from four in the smaller exchanges to 10 in 
the principal office in Boston. 

The daily average of extra-territorial and 
toll messages is 1,447, a yearly aggregate of 
about 500,000. 

The electrical department has been occu- 
pied during the year in making the usual 
electrical measurements and tests of cables, 
exchange lines and apparatus, and in the 
study and application of devices to prevent 
interference from strong currents employed 
upon the wires of other companies, in prox- 
imity toour own. The new switchboards 
have all been planned by this department, 
each with reference to the particular ex- 
change in which it was to be placed, and 
drawings in detail made for their entire 
equipment. 

A system of general electrical inspection 
has been establisbed during the year. Three 
inspectors are employed under the direct 
charge of the electrician, who visit the 
various exchanges, making the necessary 
tests to discover and remedy defects. 

Patent 413,276 was issued tothe company, 


October 22, 1889, for ‘* Central Station 
Calling Apparatus.” inycnted by Mr. Farn- 
ham. 


Applications have also been made for 
patents on a new form of underground cable 
covering, and a double trolley crossing 
switch. 

The trouble which we have experienced 
from electric light induction has in many 
localities been lessencd by the separation, by 
as great distance as possible, of the telephone 
and electric light wires, and by the running 
of the lighting wires in return circuits, elec- 
trically balanced so far as practicable. 

The recent application of electric power 
to the propelling of street cars, in some of 
the cities in which the company is operating 
exchanges, has introduced a new and serious 








ve —_ 


— 





May 17, 1890 


ELECTRICAL REVIEW 








truuble, resulting from the influence of the 
strong electric current upon our lines. In 
every city where permission has been given 
by the municipal authorities for the use of 
electricity upon the street cur lines, this 
company has entered its protest against the 
use Of the single trolley system, productive 
as itis of inconvenience to our subscribers 
in the use of their telephouves, and fraught 
with danger to life and property. 

In Cambridge, and in portions of Quincy 
and Boston, where the wires of the street 
railways parallel our Own, we have en- 
deavored to obviate the trouble by removing 
the grounds at subscribers’ stations, and 
connecting the lines in groups to a return 
conductor of large conductivity. This 
device has effected a partial remedy, by 
preventing the conduction of the strong 
current to our wires through the ground, 
but it does not remove the trouble from 
induction. 

Unless the strect railway companies shall 
adopt a better system for applying the elec- 
trical force, this trouble will continue, and 
perhaps extend. To adapt our plant to the 
general use of metallic circuits would in- 
volve the replacing of our pole lines by those 
of greater height and twice the carrying 
capacity, the doubling of wircs, alteration in 
the form of aerial cables, and other changes 
calling for large expenditure of money, and 
requiring several years for their completion. 

in most of the large exchanges, the com- 
pany has now facilities for connecting a 
limited number of its subscribers by metallic 
loops, and several hundred subscribers, 
especially those who have occasion to make 
large use of our extra-territoyial lines, have 
already been connected in this manner, 
securing the improved long line service, and 
exemption from strong current interference, 
and paying the increased rates which the 
company is obliged to charge for this more 
costly kind of equipment. 

In view of the many objections which 
exist to the present crude method of using 
electricity with the single trolley, for the 
moving of street cars, the judgment of 
competent electricians may confidently be 
accepted, that this will give way to some 
one of the other methods, by which the 
electric current may be applied as effectively 
as a motive power, without causing injury 
to the telephone service, or menacing the 
safety of property and life. 

Notice has been served upon the several 
companies operating, or indicating the in- 
tention to operate, the single trolley system 
upon their roads, in proximity to our wires, 
that the use of the electric current applied in 
that way is injurious to our business, and an 
invasion of our rights, and that we shall 
hold them responsible for any damage to our 
interests resulting from that cause. I[t is the 
purpose of the management to employ such 
means as may be necessary, to obtain relief 
from disturbance of this nature, and redress 
for the injury which we may suffer. 

In the engineer’s department, progress has 
been made in the work of preparing accurate 
maps of the locations of poles and structures 
in the numerous cities and towns through 
which our lines run. The making of plans 
for underground work and supervision of 
the conduit construction have also been in 
charge of this department. 

In the Lynn exchange, the office and its 
contents, except the multiple switchboard, 
together with a considerable amount of our 
outside property, were destroyed in the 
great fire in that city, on November 26th 
last. The loss was about $4,000.00 

Within an hour from the vacating of the 
office, connection with Buston and other 
points was again established, and the wires 
were kept in use during the continuance of 
the fire, rendering the city authorities a ser- 
vice of great importance at that critical 
tume. The exchange has since been oper- 
ated in temporary quarters, and bas now 
regained nearly its former pumber of 600 
subscribers. 

With the large growth, during the past 
five years, in the business of the principal 
exchange in Boston, the company’s offices 
and operating room, at No. 50 Pearl street, 
have become quite inadequate for its necds. 
It is expected that before the close of the 
present year, the exchange will be in opera- 
tion in the building of the American Lell 
Telephone Company, now in process of 
erection, where your directors have taken 
steps to secure accommodations suited to the 
requirements of this important exchange. 

The affairs of the company have never 
been in more prosperous condition than at 
present, and all indications point to continued 
growth and to larger returns from the opera- 
tion of your property 

The extensions of the plant have been of 
such character as to enlarge its earning 
capacity, and ensure permanence to the 
business. 

Since the close of the year, it has been 
deemed advisable to make a second issue of 
$500,009 of ten year six per cent. bonds, 
of the same character as those previous} 
issued, and these bonds have now been sold, 
to provide funds for carrying forward the 
necessiry extension of the property. 

During the year 1889 there has been paid 
in dividends, $270,726.53. 





The following is an estimate of the cost of 
maintenance and extension of the plant for 


the year 1890 : 

i cciicace- asbpgaeesne+ael $350,000 
<> cs canbuees sovweseeen 100,000 
Nd RES eae cee 200, 


COMPARATIVE STATEMENT OF EARNINGS 
AND EXPENSES. 


Earnings. 
1888. 1899, 

a ae $45,190 63 $47,584 79 
aa 946,664 79 1,045,854 67 
Extra-territorial and toll 

| Se 102,246 28 121,864 61 
Miscellaneous........... 9,872 15 7,863 45 
Private Mme... ...+:.0-. 22,077 35 80,576 39 


1,756 20 1,826 72 
$1,127,807 40 $1,255,570 62 


Telegraph commissions. 











Expenses. 
Expenses of repairs and 
maintenance.......... -. 421 76 $216,289 55 
General expenses....... 60,888 A 96,239 17 
lnstrument rental....... 223, 210 99 241,756 31 
Insurance and taxes.. 50, 181 25 54,915 67 














a 21415 44 22,337 21 
Miscellaneous .........-. 11,348 83 4,352 64 
Operating. . 166,555 29 176,881 32 
Postage, printing = and 
stationery .. 10,721 55 11,248 06 
en 17,341 85 9,179 51 
Reconstruction.......... 98,983 40 106,956 52 
Se taeecetadans: es oe 16,512 26 17,649 39 
$856,580 87 $957,305 35 
Net earnings........ $270,726 53 $298,265 27 
Undivided earn . December 31,1888 $113,226 53 
Net earnings of 1889................... 298,265 27 
$411,491 80 
Dividends paid in 1889... ............. 270,726 53 


Undivided earnings, December 31, 1889 "$140,765 27 





Surplus account, January 1, 1889...... $373,525 72 
SE 96)% os cnc cuansabersnnves 11,250 


Surplus account, December 31, 1889. . "$362,275 72 











LEDGER BALANCES, DECEMBER 31, 1889. 


Debtors. 
De eitcees ses $4,268,000 00 
| 6,349,860 12 
Unissued stock...... 1,605,400 00 
Trustee stock......... 1, 00 
Stocks and bonds.. 29,1:6 90 
Construction (for the 
i ere 318,169 17 
Office furniture, teams 
and tools........ 22,951 49 
Bells, material and 
supplies ins cnedenaes 218,354 80 
Accounts receivable. . 169,879 01 
ees. barseess “ 18,989 70 
Gretta, 
Capital stock.......... $12,000,000 00 
Surplus account.... .. 362,275 72 
Income account ...... 140,765 27 
Reserve account ...... 153,213 23 
Unpaid dividends... .. 1,150 2 
Bills and accounts pay- 
Tie cktnicspuecstese 74,316 72 
Loan of 1889........... 500, 00 





$13,231,721 19 $13,231,721 19 








Net i gain of agency subscribers for. the year | 1889, 331 
of exchange 1,190 


Wm. R. Driver, 7reasurer. 


The former directors were elected, as fol- 
lows: Frederick Ayer, Henry 8S. Hyde, Benj. 
C. Dean, Albert O. Morgan, Wm. H. Forbes, 
Moses G. Parker, John E. Hudson, Stephen 
Salisbury, Thomas Sherwin. 

At the meeting of the directors upon the 
adjournment of the stockholders’ meeting, 
the officers were re-elected as follows: Thos. 
Sherwin, president; Henry 8S. Hyde, vice- 
president; Wm. R. Driver, treasurer; Fred. 
J. Boynton, secretary and auditor; Jasper 
N. Keller, general manager. 





Saved by the Telegraph Wires. 

Peter Murphy was working last week 
upon the bridge of the New York and Hart- 
ford Railroad Company over the Connecticut 
River, at Warehouse Point, Conn., when he 
stepped on a loose plank, which tilted with 
him, and he fell off the bridge. The dis- 
tance to the river is nearly 40 feet, and the 
river bed is full of jagged rocks. About 12 
feet below the edge of the bridge are the 
wires of the Western Union Telegraph Com- 
pany. Upon these Murphy struck. He 
had presence of mind enough to stretch his 
arms, and the wires supported him. He 
balanced in mid-air until] two of his com- 
panions crawled down upon some of the 
lower timbers of the bridge and threw a rope 
outto bim. He tied it about his waist and 
they hauled him in, and the three made 
their way to the top of the bridge in safety. 
Murpby did not receive a scratch. 


A special from San Antonio, Tex., 

says: L. C. Baker, superintendent of the 

estern Union at St. Louis, bas been here 
for ten days negotiating with President Lott 
and Vice-President Yoakum, of the San 
Antonio & Aransas Pass Railway, for the 

urchase of the road’s telegraph line by the 

estern Union. Vice-President Yoakum 
stated that the negotiaticns had been con- 
cluded, and that the lines of the railway 
would ‘pass into the possession of the West- 
ern Union for a consideration of about 
$100,000. 








A New Multiple Relay. 

James L. Cutler, of Piketon, Ohio, and 
Joseph A. Sullivan, of the Cincinnati police 
telephone department, have recently patented 
a multiple relay. 

The object of the invention is to provide 
mechanism whereby cach of a series of 
visual, palpable or audible signals at various 
points on a main circuit, may be operated or 
called into action from a central station with- 
out operating the signals at other points on 
the same circuit. In other words, by the 
use of this instrument, any desired station 
on a circuit of say a dozen or more can be 
called without the disturbing of the signals 
at the other points on the line. 

From any point on the wire, any desired 
station on the circuit can be signaled with- 
out interfering with the others. The field 
which the invention is designed to fill isa 
large one, as it is intended to render possible 
the successful operation of clectric switches. 
the semaphores used in the block system on 
railroads for throwing up visual signals 
from patrol boxes and on telephone lines on 
which are worked two or more magneto 
bells. By its use the last station on a line 
50 miles long and having a score or more of 
instruments on it, can be signaled from the 
station at the other end without the slightest 
disturbance of the instruments or signals at 
the intervening points. 

All this is done by an arrangement of an 
electro-magnet and a permutation wheel of 
hard rubber, on the periphery of which are 
arranged rows of teeth or pins, so that a 
panel or moving arm impinges them in pass- 
ing, a part of the teeth being electrically 
connected so as to form an electric circuit, 
which will reset the instrument if any call 
but the proper one is made. 

The arrangement of these teeth may be 
varied indefinitely, but no two instruments 
having the same combination can be em- 
ployed on one circuit, as is the case with the 
patrol signal boxes and the ordinary A. D. 
T. call boxes. 

The instrument is expected to effect a rad- 
ical change and greatly facilitate the work- 
ings of patrol box systems now in operation 
in every large city in the country, as the 
strong feature of it is its ability to throw up 
a signal at any desired point on a circuit and 
thereby summon an officer to the patrol 
box, from which he can be communicated 
with from headquarters. There is now in 
operation in a few cities a system of visual 
signals of the kind referred to, but it has 
heretofore been impractical for the reason 
that in order to operate it a direct line had to 
be strung from each box. 

The objection to this is apparent, as miles 
and miles of wire that would form a net- 
work at the office trom which they were 
operated would be formed, to say nothing of 
the outlay of money that would be required. 
By use of the multiple relay—one of 
which must be put in each box, or at every 
station on the line—it matters not how many 
there be, the visual signal system can be 
worked to perfection. A dozen or more 
electric switches may be connected on one 
circuit, aud can be operated from a tower 
by the mere manipulation of an ordinary 
telegraph key. 

Another use for which the instrument is 
designed, and will no doubt prove invalu- 
able, is for the operation of signals or sema- 
pbores employed on railroads where the 
block system is in use. These blocks, as 
they are culled, are the spaces between stu- 
tions, from which trains are signaled as to 
whether or not the track isclear. A remark- 
able feature of the instrument is that by its 
use only the desired station can respond to 
its call. 

For instance, suppose the sigaal for Station 
3 on acircuit of 10 is two dots and a dash, 
and Station 5 is two dots a dash and dot, and 
it is desired to call the latter. The fact that 


the signal of No. 3 was clicked off in making 
the call for No. 5 does not in any way affect 
it, as the instant the last dot of No. 5’s call 
is made the permutation wheel of No. 3 goes 
back to its place, resetting itself. 


.... The Western Union is improving its 
lines in Salt Lake City and Utah. Supt. 
Dickey is looking after the work. 














The excellent telegraph department 
of that great railway system, the Atchison, 
Topeka and Santa Fe, is under the superin- 
tendency of Mr. R. B. Gemmell. His juris- 
diction bas rcecntly been extended to the lines 
east of the Missouri river. C. G. Sholes has 
been appointed assistant superintendent of 
telegraph, with headquarters at Topeka, 
Kan. 


. The stockholders of the East Ten- 
nessee Telegraph Company met in Nashville 
last week, at the Western Union office, and 
selected its old board of directors and officers, 
with Norvin Green as president. The 
majority of the stock is owned by the West- 
ern Union Telegraph Company, and was 
represented by Jos. W. Fisher. Most of the 
remaining stock is owned in Knoxville. 


. The Order of Railway Telegraphers, 
Division 114, of Macon, Ga., had a meeting 
jast week attended by about 30 members. 
Messrs. J. D. Rooney, of Hawkinsville, and 
and J. A. Jeffries, of Wrightsville, were 
elected as delegates to attend the annual 
meeting of the grand division of their order, 
which convenes in New York on June 19. 
An earnest effort will be made to secure the 
holding of the next grand division meeting 
in Macon. If this move is successful it will 
bring about 2,000 visitors to the city. 


. Animportant decision was rendered 
last week by Judge Phelps, at Burlington, 
fa., in favor of Hiram lurdy in the suit of 
the Great Western Telegraph Company es. 
Hiram Purdy, on unpaid subscription to 
stock. About 25 years ago the company 
was organized, and Mr. Purdy, with many 
other lowa people, subscribed stock. After 
paying about 35 per cent. of the stuck to 
which he had subscribed, Mr. Purdy found 
that the scheme of the telegraph company 
was fraudulent, and he, with other lowa 
subscribers, refused to pay in any more 
money. The company went to the wall and 
suit was brought to make the Iowa people 
pay up. Mr. Purdy’s*case was a test case 
for Iowa and will go to the Supreme Court 
for final settlement. 

Telegraphic communication has been 
established between New York and Grey- 
town, Nicaragua. A _ telegram received 
by the Nicaragua Canal Construction Com- 
pany reports the arrival at Greytown, of 
the company’s steam tug ‘‘ H. C. Millward.” 
The route of the telegram announcing the 
Millward’s arrival was by the canal com- 
pany’s line from Greytown to Castillo, on 
the San Juan River, thence by the Nica- 
ragua government lines to San Juan del Sur, 
on the Pacific, where these connect with the 
Central and South American Cable Com- 
pany’s system, thence ly cable to Salina Cruz, 
on the west coast of Mexico, by land wire 
across the Isthmus of Tehuantepce to Coatza- 
coalcos, and by cable to Vera Cruz, thence 
by the Mexican Telegraph Company’s cable 
to Galveston, and over the Western Union 
wires to New York. 

. Just at present the rival telegraph 
companies are having a bitter struggle for 
supremacy at the Pittsburgh Exposition Ball 
Grounds. The Postal Com. any bave the 
exclusive privilege of putting their wires in 
at the park, but the Western Union, by wild- 
cattiag, has been beating the Postal people 
in their reports. Just how the Western 
Union procures their news is a mystery, but 
with the exception of one day they have been 
able to serve the poo) rooms with the results 
far in advance of the othercompany. After 
the first day’s game the Postal Company dis- 
covered where their wires had been tapped, 
but they, of course, at once cut the connec- 
tion. However, the Western Union con- 
tinued to get their reports, and the Postal 
people are now trying to stopthem. It is 
believed that the Western Union have an 
office on the roof of a house near by. 
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** The Charleston Light and Power 
Company, of Charleston, S. C., has estab- 
lished a motor circuit. 


** A petition, already signed by over 
1,000 patrons of the New Bedford, Mass., 
Street Railway, asking for electric appliances 
is in circulation. 


** The Birmingham Union Railway 
Company have been granted a franchise for 
an electric road by the city. Contracts for 
machinery has not been closed. 


* * The Cincinnati Street Railway Com 
pany has commenced to construct the new 
electric road to Avondale, and the work will 
be pushed rapidly to completion. 


* * The St. Louis Car Company has re- 
cently manufactured ten fine electric cars 
for the electric railway at Indianapolis. The 
Thomson-Houston system will be used. 


* * The electric railway in Muskegon, 
Mich., is such a complete success that the 
company has been requested to extend its 
lines all over the city, and choose its routes. 


* * The contract for building the Monet 
Electric Street Railway, between Quincy, 
Mass., and Hough’s Neck, has been awarded 
to Messrs. Billingham & Company, of 
Boston. 

* * The Lindel Street Railway Company, 
St. Louis, have closed a contract with the 
Sprague-Edison.Electric Railway Company, 
to equip the Washington avenue and 
Chouteau avenue lines. 


* * The Forest Park and Market Street 
Railway Company, of St. Louis, have filed 
the bonds required in the ordinances author- 
izing these lines to change their motor power. 
It is the intention to employ the overhead 
system. 

* * The Sprague Electric Railway and Mo- 
tor Company have temporarily discontinued 
their Philadelphia office. All business will 
hereafter, until further notice, be conducted 
directly from their New York office, at 16 
and 18 Broad street. 


* * By an amendment adopted by the 
Boston Aldermen, last week, the speed of 
electric cars may be increased to 12 miles an 
hour south of West Chester Park ; 10 miles 
an hour between that point and Pleasant 
street, and seven miles north of Pleasant 
street. 


* * The directors of the Powhattan Rail- 
way have determined to adopt electricity as 
a motive power and are now examining 
various motors, with a view of securing the 
best. The Powhattan line runs through a 
very beautiful section of the suburbs of 
Baltimore. 


* * The ordinance granting the Glenwood 
and Green Lawn Street Railroad Company 
the right to lay its tracks a wide gauge and 
operate its lines with electricity or cable, 
was passed recently by the Columbus, Ohio, 
city council. E. K. Stewart and W. W. 
Franklin are stockholders. 


* * The Oshkosh, Wis., Electric Light 
and Power Company is meeting with much 
success in canvassing for subscriptions for 
the purpose of ascertaining the feasibility of 
establishing an annex to its plant for the 
transmission of power for motors, for which 
they have already secured a franchise. 
There is a large number of factories of the 
minor order that are using from 10 to 20 
horse-power engines that could more con- 
veniently and with less expense substitute 
motor power, and Mr. C. C. Paige, the 
general superintendéht of the company, is 
confident *that’ the project will be put 
through, as indications are very favorable at 


_ this time. 





* * The Knoxville, Tenn., electric street 
railway system was. put in complete opera- 
tion last week. The event was celebrated 
by a large banquet at Lake Ottosee, the 
terminus of the system, four miles from the 
city. Speeches and toasts were given by 
Mayor Kern, M. L. Ross, president of the 
chamber of commerce, and many other 
prominent citizens. 

* * The Tesla motor is now to be intro- 
duced in the coal mines of the State of New 
York. The management of the Shawmut 
coal mines has just made a contract with 
the Westinghouse Electric Company for 
seven of these alternating current motors and 
one 80 horse-power generator, this appa- 
ratus to be used in connection with the 
Hercules mining machine. 

* * A syndicate of Boston capitalists is 
said to be negotiating for several street rail- 
way systems and franchises in Salem; they 
have already secured options on the Naum- 
keag Street Railway. It is further stated 
that the same syndicate is negotiating for 
the Beverly & Danvers, and the franchise 
of the Essex electric roads, which, to some 
extent, compete with the other lines, 

* * In all probability Sioux City will be 
first in the West to use the storage system 
of running electric cars. At present the 
Sioux City Railway Line is operated by the 
overhead wire system. The Rapid Transit 
Company, however, which is now con- 
structing the elevated road, will introduce 
the storage system on its line if this im- 
provement has proven entirely satisfactory 
by the time they are ready to begin opera- 
tions. 

* * The stockholders of the Harrisburg, 
Pa., Passenger Railway Company, held their 
annual meeting last week, and elected the 
following officers for the ensuing year: 
President, H. A. Kelker; vice-president, 
W. K. Alricks; treasurer, Rudolph F. 
Kelker ; directors George W. Reilly, M.D., 
William R. Gorgas, J. T. Ensminger, J. G. 
M. Bay, George F. Rohrer, Harris Cohen, 
George R. Fieming, Lane 8S. Hart, E. Z. 
Wallower. 

* * Some time since the consolidation of 
the electric light and power department of 
the Birmingham, Ala., Gas, Electric Light 
and Power Company, with the Birmingham 
Union Railway Company, was effected, to- 
gether with the placing of the Bessemer 
dummy lines, under the consolidated man- 
agement; the total mileage of the above 
roads aggregating 39 miles; 15 miles horse 
and 24 miles single track dummy line. It 
is now proposed to operate the entire system 
by electricity. 

** A new electric light franchise, run- 
ning for 20 years, has been granted by the 
City Council of Elgin, Ill., to I. C. Towner, 
who will organize a company composed 
largely of local men, with a capital stock of 
$100,000. Mr. Towner owns the buildings 
in which the plant now operated by the 
Elgin City Railway Company is located. 
He claims that the company will be furnish- 
ing light and power before snow flies, and 
that both will be much cheapened by the 
advent of his company. 

** A charter has been granted the 
Wheless Electric Railway Company, at 
Alexandria, Va. The capital stock of the 
company is fixed at $1,750,000. It can hold 
500 acres of real estate, and its chief office 
is in Alexandria, with John L. Beach as its 
agent. The officers of the company for the 
first year are: Samuel E. Wheatley, presi- 
dent; Henry M. Baker, vice-president ; 
Daniel F. Mevill, secretary; George T. 
Dunlop, treasurer, and the above, with 
Malone Wheless, Maurice J. Adler, Clement 
W. Howard, R. W. Darby and William 
Wheatley, are its directors. The corporators 
are all Washington men. 

* * Denver, St. Louis and Pennsylvania 
capitalists have been collecting statistics 
covering the passenger traffic between Junc- 
tion City and Ft. Riley, Kansas, the proba- 
ble appropriations for the fort during the 
coming year, the growth and the resources of 
the city, and future outlook, with a view of 
building an electric street railway line be- 
tween the city and the fort. A careful esti- 
mate shows that after the work begins at the 
fort this summer, not less than 30,000 trips 
per month will be made between the two 
places, besides a. great amount of other 
business which*would be done by an electric 
line. This isa great opening for men with 
capital, and they are begining to appreciate 
that fact. 





A Self-Binding Cleat. 

With the growing demand for improve- 
ment in electrical construction, new devices 
are constantly being placed on the market. 
The latest thing presented is a self-binding 
wood cleat, which is fully illustrated in the 
cuts. 

Fig. 1 shows the cleat before it is placed 
upon the wires; the strap is turned aside 
and the lugs moved out of the way, so as to 





Fie. 2. 
receive the wires. When these latter are 
placed in position, the strap is moved back 
so that its screw holes are directly over 
those in the lower portion. The cleats are 
then screwed in place, and when the wires 
are drawn taut, the lugs are pressed against 
them, holding the wires firmly. A number 
of these cleats can-be put up, and the wires 





Fie. 1. 


tightened afterward with great facility, each 
cleat being, in fact, an anchor. The same 
cleat will take any size of wire from No. 10 
to No. 18. These cleats are handled by the 
Central] Electric Company, of Chicago. 


The Law of the Street is “Move on.” 


For the traveling public, as we have 
already seen, the law of the street is motion ; 
a law not more strictly enforced by the Lon- 
don policeman ordering Jo to ‘‘ move on,” 
than it was in New York when an eater- 
prising dealer blocked the way by exhibiting 
to eurious crowds seven sisters in his show- 
window, combing their wonderful hair. 
The court considered such an exhibition 
highly sensational and condemned it and 
the consequent obstruction as a_ public 
nuisance. It was abated, and the public 
procession resumed its movement. 

But it is not encroachments only that em- 
barrass public travel. The opposite courses 
and cross currents of travel itself cause in- 
convenience, and have led to a variety of 
rules of precedence and passage, which, 
taken together, constitute our ‘‘law of the 
road.” This law of the road is somewhat 
complex and uncertain, being still in the 
formative period. Pedestrians meeting each 
other may pass to the right or left, accord- 
ing to their whim. So may riders on horse- 
back. So may vehicles proceeding along 
streets crossing at right angles, or passing 
each other in the same direction. In all 
four cases each is bound to exercise due 
care not to injure the other. But vehicles 
moving in opposite directions must pass 
each other to the right. One attempting to 
pass or to keep to the left, even though ina 
loaded wagon meeting a light one, takes the 
risk of possible injury without chance of 
redress ; but his offence would not justify 
his adversary in wilfwly running him 
down. 

For many years it was sought to establish 
that in the public streets, as on the bighway 
of the sea, the stronger must give way to the 
weaker ; that vehicles should yield to the 
pedestrian ; but the struggle was in vain, 
and it is now settled that drivers and 
walkers must maintain mutual watchfulness 
and look out for each other. If, however, 
the driver goes at a reckless rate, especially 
if, as is irritatingly common, he dashes over 
a cross-walk, he is liable to a strict account- 
ability at the complaint of any injured 
foot passenger.—From ‘‘ The Rights of the 
Citizen as a User of the Public Streets,” by 
Francis Lynde Stetson, in May Scribner. 


On and after May 11, 1890, the celebrated 
Congressional limited express, of the Penn- 
sylvania Railroad, will make the run to 
Washington in five hours and five minutes. 
This surpasses any time ever made on a reg- 
ular schedule. . The train will leave stations 
foot of Desbrosses and Cortlandt streets at 
8.20 P. M. daily, arriving at Baltimore 7.28, 
and at Washington 8.25 P. M.. A superb 








Pequipment of Pullman vestibule, parlor and 


smoking cars, and a Pennsylvania Railroad 
anne car, will afford Juxurious accommo- 
ations,~.* * ‘ 








GENERAL NOTES. 


The Edison Electric Illuminating Com- 
pany is paying a dividend of $2 per 
share.—New Bedford, Mass. Mercury, 


During the week ending April 12, 50 
volumes were added to the Brooklyn Insti- 
tute Free Library, the collection containing 
alarge number of valuable works on elec- 
tricity. 


The manufacturers’ committee of 
the exhibition to be held in St. 
John, N. B,, during the coming 
season, informs us that the com- 
mittee will be pleased to furnish 
space and power free of charge, 
and to offer every facility for the 
display of electrical apparatus of 
all classes. 


Supt. M. J. Carney, of the Central 
Union Telephone Company, was in Fostoria, 
Ohio, recently, looking up the telephone in- 
terest and reconstructing the local exchange. 
Estimates have been sent in to headquarters 
for the cost of constructing a line to Lima, 
Findlay, North Baltimore, Carey 
and Upper Sandusky, to connect 
with Fostoria, and also the cost of 
a copper line from there to To- 
ledo. 


Five times since its establish- 
ment, in 1882, has the Ball Elec- 
tric Light Company found it nec- 
essary to enlarge its premises, says 
the Toronto Hlectrical News. Dur- 
ing the last month the offices and 
factory have been removed from 67 Ade- 
laide street, west, to Nos. 70, 72, 74 and 
76 Pearl street, Toronto. The new fac- 
tory will afford the company four times 
the amount of floor space which it has 
hitherto had at its disposal. A quantity of 
new tools have been added ; also a mould- 
ing shop, where in future all castings 
entering into the company’s manufactures 
will be made. 





—_>>-—___ 
The Wenstrom Company’s Business 
Plan. 

The new factory of the Wenstrom Con- 
solidated Dynamo and Motor Company, 
Baltimore, will be located at Calverton 
Heights, which has excellent railroad and 
shipping facilities. This company will 
again put in motion the wheels of industry, 
whose busy hum was heard in this locality 
over 200 years ago, and add to Baltimore 
another important productive corporation. 

The engagement of Mr. H. F. Parshall, 
formerly with the Sprague Motor Com- 
pany, is a@ most excellent one for both 
parties, as Mr. Parshall will now have a 
clear field to put into practice his advanced 
ideas in electrical work. Chadbourne, Hazel- 
ton & Company, Philadelphia, are sole 
agents. An agency of this kind is a new 
feature in electrical work, although the 
plan is adopted by the manufacturing cor- 
porations of our country. It relieves the 
manufacturer of the employment of a large 
amount of extra capital, and the agent is at 
liberty to buy his lamps, wire, etc., wher- 
ever he may elect. 

It will parallel the custom of the steam 
engine agent representing one builder, but 
buying or making boilers, pumps, heaters, 
pipes, etc., as he pleases. 

The largest order for steam engines ever 
given was by Mr. Edison to the Armington 
& Sims’ Engine Company, Providence, R. I., 
some years ago. The Wenstrom Company 
has followed his example and placed their 
order with the Armington & Sims Engine 
Company for 40 of their standard engines 
of various sizes. 

The Wenstrom Company starts under the 
most auspicious circumstances in every re- 
spect, and bids fair to become the most 
important competitor that has yet aspired 
for electrical supremacy. 

——_ ee —_—_ 
The Venezuela Telephone Company. 


The American Electric and Manufactur- 
ing Company, organized under the laws of 
Virginia, capital stock, $200,000 preferred, 
and $500,000 common, is the successor of 
the American Telephone Company, and has 
purchased all its property and business, 
which consists principally of telephone lines 
and electric light plants in Venezuela. The 
executive office of the company is in Wash- 
ington, D. C., and its business office is in 

acas. The officers are ex-Senator D. M. 
Sabin, president; James L. Barbour, vice- 
president ; Horatio Browning, treasurer, and 
Fred. G. Norris, secretary. 
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Four-Pole Dram Dynamo. 


We illustrate a new four-pole drum 
machine made by Messrs. Crompton & 
Company, Limited, electrical engineers, 
Chelmsford, Eng. We are indebted to our 
contemporary, Industries, for the following 
description, that journal stating that it feels 
confident that the single magnet two-pole 
drum dynamo now in almost universal 
use will give way to the four-pole type for 
sizes above 200 watts per revolution, and 
that the four-pole machine seems to have 
everything in its favor. The end couplings, 
which are the most troublesome part of two- 
pole machines, are beautifully simple when 
four poles are used, as the connections are 
only a quarter round the armature, and do 
not tend to foul the spindle or to block up 
ventilation spaces. Besides this, they are 
infinitely more accessible, a point of great 
importance with reference to repairs. If a 
four pole machine has the same number of 
active conductors, the loss by hysteresis in 
the armature is approximately the same as 
in a two-pole machine, for, though the iron 
is reversed twice as often, there is only about 
half the volume; or if, on the other hand, 
the radial depth is kept as before, the induc- 
tion is very much lower. For large cur- 
rents the four-pole drum is especially suit- 
able, as the current in each conductor is 
one-fourth of the whole current, and the 
commutator sections are more numerous 
than in the corresponding two-pole machine. 

The machine has an output of 50 volts 
and 2,500 amperes at 400 revolutions per 
minute. The armature has 48 external con- 
ductors of 185 strands of No. 16 B. W. G., 
twisted and compressed into a rectangular 
cross section. The armature diameter is 22 
inches. Itis built of disks, keyed to a soft 
steel spindle. The spindle is made in two 
parts, coupled by a cast iron coupling, and 
fitted with a pulley for rope driving. There 





are three bearings, and these have only the 
bottom brasses lined with white metal. The’ 
magnets are wound with 13 layers of copper 
strip 0.19 inch by 0.24 inch, resistance cold, 
0.9 ohm, all in series. The magnets are 26 
inch by 114g inch. There are four sets, of 
six brushes each. The opposite brushes are 
coupled together in parallel. Each brush is 
two inches wide. The machine is mounted 
on a bed-plate built up of two channel girders 
of wrought iron, to which the pedestals of 
the magnets and the bearings are bolted. 

One of the chief advances in this machine 
is the engineering design of the armature 
conductors. These have faced joints and 
are screwed together with steel bolts and 
nuts. So perfect is this system, and so sim- 
ple are the end connections, that the whole 
armature can be stripped in four hours, and 
put together in a somewhat longer time, in- 
cluding new bands. A repair, if ever neces- 
sary, could be executed in a very short time, 
unless, of course, the bands had to be taken 
off. This dynamo is for smelting work, a 
branch of electric business in which, as is 
well known, Messrs. Crompton have been 
particularly successful. 

EAA 

—— Mayor Chapin sent the petition of the 
Brooklyn Electric Light and Power Com- 
pany for a franchise to the Board of Alder- 
men. It was at once referred to the Lamps 
and Gas Committee, where scores of peti- 
tions from this same company lie buried. 


—— It will not be long before from the 
cliffs of the island of Vancouver the 
electric light will shed its brilliant glare 
upon the shimmering surface of the Pacific 
ocean. According to intelligence received 
afew days ago, an electric light company 
has been organized at Vancouver, B. C., for 
the purpose of lighting up the city. The 
Westinghouse alternate current apparatus 
for central station plants has been contracted 
for by the Vancouver company. 








Metropolitan Museum of Art Now 
Lighted by Electricity. 

A new departure of great interest to the 
public of New York, has been inaugurated 
at the Metropolitan Museum of Art, New 
York city. Preparations have been com- 
pleted for lighting the entire building by 
electricity. The great halls and galleries are 
now flooded with light from 3,000 incan- 
descent lamps, fed from four dynamos in 
the basement. 

The museum will hereafter be open to the 
public every Monday and Thursday evening 
in addition to the accustomed four free days. 

—— oem 
Canadian Tariff on Electrical Goods. 


The revised Canadian Tariff upon electrical 
apparatus is as follows: Telephone and 
telegraph instruments, telegraph, telephone 
and electric light cables, electric and galvanic 
batteries, electric motors and apparatus for 
electric lights, including incandescent light 
globes and insulators of all kinds, N. E. 8., 
25 per cent. ad valorem ; lamp, gas light and 
electric light shades, lamps and lamp chim- 
neys, side-lights and head-lights, globes for 
lanterns, lamps, electric lights and gas 


lights, N. E. S., 30 per cent. ad valorem ; 
electric arc light carbons or carbon points, 
$2.50 per 1,000. 


——__e = e—__—__ 
Gas. 

On May Oth the following casualtics from 
illuminating gas were reported : 

An eight year old child was found dead in 
bed at the side of its nurse, who was uacon- 
scious. The unlighted gas bad been left 
turned on in the room. 

A woman entered her kitchen in a tene- 





New*Four-Po.te Dynamo. 


ment house,on Clinton street, lit the gas and 
was thrown tv the floor in an unconscious 
condition. The room was filled with escap- 
ing gas which exploded when the light was 
struck. The explosion was of sufficient force 
to injure another woman in an adjoining 
room, besides doing considerable damage to 
the room. 

Another woman, knowing the deadly 
effects of illuminating gas, and wishing to 
commit suicide, lay down on a sofain her 
parlor and inhaled the gas by holding in her 
mouth the rubber tubing from a drop-light. 
She succeeded in her attempt to kill herself. 

«no — 

—— The lowest bidder for the contract 
for lighting the streets of Asheville, N. C., 
was L. H. Cox, of Washington, D. C. 


— Mount Morris, N. Y., is not a very 
big town, but the people who dwell in it are 
to have the advantages of electric lighting, 
nevertheless. An order was recently placed 
with the Westinghouse Electric Company 
for a 500-light outfit for Mount Morris, and 
no time will be lost in the installation of the 
apparatus. 


—— The Public Building Commissioners, 
of Philadelphia, received a report from the 
architect relative to lighting the new build- 
ing with electric lights. He reported that 
the cost of a plant of the Westinghouse sys- 
tem would be $8,639, and that the cost of 
the commission for maintaining a sufficient 
number of lights for the building would not 
exceed $10,000 per annum. The report was 
received and its recommendations adopted. 
Mr. Chas. A. Bragg is the Philadelphia 
representative of the Westinghouse Com- 
pany. 











Annual Meeting of the Westinghouse 
Company. 

The annual meeting of the above company 
was held in Pittsburgh, last week. Mr. 
Westinghouse stated to a reporter that a 
‘* joint meeting- will be held in a short time, 
when the transfer of the Westinghouse Elec- 
tric Company will be made to the Westing- 
house Electric and Manufacturing Com- 
pany, and at which a statement will be made. 
This meeting will be called in a few days.” 

The following were elected directors for 
the Westinghouse Electric Company: George 
Westinghouse, Jr., Henry M. Byllesby, 
Robert Pitcairn, John Caldwell, J. R. Mc- 
Ginley, Calvin Wells, Charles 8. Pease. 

The following were elected for the West- 
inghouse Electric and Manufacturing Com- 
pany: President, George Westinghouse, Jr.; 
directors, Henry M. Byllesby, Robert Pit- 
cairn, C. H. Jackson, G. W. Hebard, J. R. 
McGinley, Calvin Wells, H. R. Garden, A. 
M. Byers. 


— 

—— The Lowell, Mass., Electric Light 
Corporation has just placed in position a new 
and larged-sized generator to furnish power 
exclusively for the electricrailway to Willow 
Dale. During the past week a new 200 
horse-power Armington & Sims engine was 
put in to run the gencrator. 


—— The annual report of the Moores- 
town, N. J., Electric Light Company, will 
show gratifying results, the plant being, it is 
stated, on a paying basis after four months’ 
operation. The entire cost of the plant was 
about $28,000, with a capacity of 1,500 
lights, about 900 of which are already taken. 


VAAN 
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— The electric light is constantly grow” 
ing in popularity in the city of Elmira, 
N. Y. The Illuminating Company of that 
place, which commenced operations less 
than a year ago, has since that time been 
obliged to twice increase its capacity, owing 
to the great demand made upon the light. 
The Westinghouse Electric Company, 
whose system of alternating current ap- 
paratus has been in use there from the first, 
received the third contract from the Elmira 
Illuminating Company a few days ago, and 
the company has now a capacity of 2,250 
lights. 

— The Corning, N. Y., Gas Company 
made a proposition to the council to furnish 
not less than 50 arc lights and have them 
burn all night and every night, for $100 per 
year for each light. The board decided to 
accept the proposition, and will enter into a 
contract at once with the above company 
for five years. The company agree to de- 


posit a sufficient amount to show their good 
faith and will agree to have the plant ready 
for operation by July 1, of this year. The 
Mayor appointed Aldermen Fedder, Peart 
and Clisdell, to supervise the work of putting 
in the plant. 


—— The plan of the St. Louis Broadway 
merchants for a special electrical illumina- 
tion of that thoroughfare, from Franklin 
avenue to Elm street, has not fallen through. 
A contract to this end was closed several 
months ago with the Municipal Company, 
of which Mr. Charles Sutter is vice-president, 
but the company has been so busy with its 
preparations for lighting the city, that the 
special illumination of Broadway was neces- 
sarily postponed. Mr. Sutter said last week 
that steps would be taken at once to carry 
out the original plan, which would be per- 
fected within a few weeks. 





aw SOP SD = 
oh G N 
ly es y 


4 El 


— L. M. Sawyer, an electric light man 
of Hampton, Va., was drowned May ist. 
The electric light station at Windsor 
Locks, Conn., is to be increased from 500 to 
1,000 lights (incandescent) capacity. 
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—— The business men of Flint village, 
near Fall River, Mass., are pressing their 
selectmen to furnish the community with 
electric lights. 

—— The East St. Louis Electric Light & 
Power Company have furnished their new 
station and are rapidly supplying consumers 
with incandescent lights. 





The Fort Wayne Electric Company 
is said to be arranging for the establishment 
of an incandescent light plant in St. Thomas, 


in opposition to the St. Thomas Gas and 
Electric Light Company. 


—— The Thomson-Houston Electric Com- 
pany presented the Second Regiment, of 
Chicago, a receipted bill for refitting the 
electric plant of the armory on Michigan 
avenue, a donation of $248.83. 


— The Electric Light Company, 
Worcester, Mass., has offered to furnish 
light to Worcester as follows: For one 
year, 55 cents per light ; for three years, 50 
cents; for five years, 45 cents. 


—— Westinghouse alternating current 
apparatus, for central station plants, of a 
capacity of 500 incandescent lights, has been 
contracted for by a company which has been 
organized at Windsor Locks, Conn. 


—— The gas company and the electric 
light company, of Trinidad, Col., have 
pooled. Ata meeting of the directors, Hon. 
F. D. Wight was elected president. Mr. 
Wight is president of the electric light com- 
pany. 

— The Brooklyn Edison Electric II- 
luminating Company, through H. A. Pitcher, 
has made a contract with the Postmaster- 
General to light the Brooklyn Post Office. 
The new lights were to be turned on May 
15th. 


— One of the humorous things con- 
nected with the electric light campaign in 
Middlebury, Vt., is that a resident of tbat 
hamlet has applied for the position of lamp- 
lighter when the new light shall have been 
turned on ! 


— Cohassett, Mass., is to be illuminated 
by electricity, and a central station will be 
erected at once near the Old Colony depot. 
The beautiful marine drive known as Jeru- 
salem Road, will be extended and lighted 
throughout its entire length. 


—— From the judiciary committee of the 
Senate on April 30th, was reported and 
passed the act authorizing the city of Provi- 
dence, R. I. ,to cause electric wires to be placed 
underground, and the same was referred to 
committee on engrossed acts. 


—— Along with the other improvements 
which the Pennsylvania Railroad Company 
bas inaugurated at Altoona, Pa., is to be 
added an are light plant of 90 lights. The 
company will use the new Westinghouse arc 
light system and the machinery will be im- 
mediately installed. 


— The Municipal Electric Light and 
Power Company, St. Louis, which is a con- 
solidation of the late electric light interests in 
St. Louis, started its new plant on Friday 
evening, May 2d, furnishing to the city 3,000 
arc lights. The plant is located at 18th and 
Gratiot street. The above company is also 
furnishing incandescent lights. 


—— The city council, of Spartanburg, 8. 
C., has awarded the contract for lighting 
the city. The city has contracted for 50 
are lights at $80 per annum, to burn all 
night and every night, except three nights 
before and after every full moon. The 
Schuyler system of arc lighting will be used. 


— The Rutland, Vt., Electric Light 
Company, M. J. Francisco, president, has 
been awarded the contract for lighting the 
streets of that city for the remaining months 
of the fiscal year, to March 1, 1891. Presi- 
dent Francisco offers $100 reward for evi- 
dence that will secure the conviction of the 
person who opened the boiler doors at his 
station. The boiler at the time, was under 
a pressure of 95 pounds ; and, as a result, in 
less than two minutes, the pressure went 
down to 60 pounds. necessitating shutting 
off the ‘‘ outside circuit” for about 15 
minutes, until the steam pressure could be 
restored. 
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The Hendey Machine Company, 
Torrington, Conn., is enlarging its factory 
and increasing its manufacturing facilities. 


.The Southern Electrical Supply 
Company have closed a contract to furnish 
the Pittsburg Electric Light Company, 
Pittsburg, Kan., 20 miles of Candee weather 
proof wire. 


The Mitchell Vance Company 
has issued Catalogue No. 3 of their com- 
bination and electric light fixtures. Itisa 
large volume of folio size, handsomely 
bound, and contains 40 lithographed plates. 
The designs illustrated are novel and beau- 
tiful. The Mitchell Vance Company deserves 
credit, both for the tasteful designs and the 
handsome catalogue. 


Mr. Geo. W. La Rue, of P. A. Dowd 
& Company, has closed a contract with the 
Rapid Transit Street Railway Company, of 
Newark, N. J., for the electrical equipment 
of their entire line with the new Sprague 
electric apparatus, the road to be in opera- 
tion by July 15th. This will be one of the 
finest electric railways in this country, and 
one of the most important. 


The Westinghouse Electric Com- 
pany is highly elated at the reception its 
Shallenberger meter is receiving at the hands 
of the central station companies using the 
Westinghouse alternate current system. 
Ever since the meter was placed on the 
market its sale has been going steadily along. 
During the month of April, meters to the 
capacity of almost 50,000 lights were sold. 


The Eclipse Wind Engine Com- 
pany, Beloit, Wis., is furnishing the Queen 
City Electric Light and Power Company, 
Dallas, Texas, shafting, clutches, pulleys 
and couplings, stands and other appliances 
for the transmission of power, sufficient to 
double its present capacity. This company 
has recently increased the capacity of its 
works and yet is obliged to ‘‘ keep moving 
night and day” to meet the demand for its 
specialties. 


The Burton Electric Company, 
of Richmond, Va., are in receipt of a very 
complimentary letter from the president of 
the St. Louis Electric Railway Company in 
regard to the Burton electric heaters. The 
following passage occurs: ‘‘ We are using 
your heaters on our cars, and must say that 
they give us good satisfaction. We are 
much pleased with them, and know of no 
reason why we shall not continue to use 
them and recommend them to others.” 


The St. Louis Electrical Supply 
Company was recently incorporated 
under the laws of the State of Missouri, 
with a capital stock of $25,000. The object 
of the company is to carry a general line of 
electrical supplies. The following gentle- 
men are the incorporators: H. C. Scott, 
W. Z. Scott, J. F. Porter and{G. W. Brink. 
The company have purchased the stock of 
the Electrical Supply Company, at 403 
North Eighth street, and will, after increas- 
ing the stock, do business from the old 
stand. 


The Rochester Street Railway 
Company, Rochester, N. Y., have just 
closed a contract with the Ball Engine Com- 
pany, of Erie, Pa., for three 300 horse-power 
triple expansion engines ; three 135 horse- 
power standard engines ; one 60 horse-power 
standard engine, making a power station of 
1,335 horse-power in all. The Ball Engine 
Company are also to furnish everything ex- 
cept the boilers, which are to be of the Heine 
type. This electric power station is expected 
to be one of the most perfect stations ever 
built. 


The Thomson-Houston Electric 
Company report the following sales for 





the past week : 
Mill Company, 100 incandescent lights for 
their woolen mill, at Indianapolis, Ind. C. 


candle-power arc, and 650 sixteen candle- 
power alternating current incandescents. 
Aurora Electric Light and Power Company, 


arc lights. Camden Electric Light and 
Power Company,Camden, Ark., 650 alter- 
nating incandescents. 


Standard Underground Cable | 
Company.—This company celebrated the | 


removal of its New York branch into new 
offices, in the Times building, on May 7, by 
making the successful bid on the new Fire 
Department specifications for 1890. 
were opened on that date. 


$47,771.59, and was the lowest. Six hun- 
dred and fifty thousand feet of conductor, 


in standard lead covered cables, and 30,000 | . 
| well made and exceedingly compact. 


feet of two-inch pipe are to be furnished and 
laid. 

The Buckeye Engine Company, 
Salem, Ohio, report their business for the 
last four months as unprecedented, having 
booked a larger number of orders in that 
time than ever before in the same period, 
since the organization of the company, over 
twenty years ago. The number of orders 
now in their hands is beyond the present 


Geo. Meritt & Son, Woolen | or Kansas City, and few invite lovers of 


| elegance and beauty like St. Louis. Start- 


ing from Chicago, the great starting point 


- ‘ ” | of Western travel, no line can be found 
C. Travis, Tecumseh, Mich., fifty, 1,200 | more desirable than the Chicago & Alton, 


the great ‘‘ Three Link” route, and its un- 
surpassed connections. Elegant cars, 
courteous train men, a first-class track, and 


: | every convenience that modern railroading 
Aurora, IIl., thirty-five 2,000 candle-power 





Bids | 
The bid of the | ! - . 
| is designed especially for street work and 


Standard Underground Cable Company was | 55) be found valuable to municipal and gov- 


employs, is here found for safety and com- 
fort. The country traversed is unexcelled 
for beauty of scenery—the veritable garden 
of the continent. If you secure tickets of 
the Chicago & Alton you will have a 
pleasant journey. 
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New Portable Photometer. 


Queen & Company, of Philadelphia, elec- 
trical instrument manufacturers, have recent- 
ly brought out a new form of Bunsen Pho- 
tometer. The instrument as made by them 


ernment inspectors and experts having occa- 
sion to make candle power tests of arc and 
incandescent lamps. The Photometer is 
It is 
514 inches square in cross section and 38 


| inches in length and made of polished 


cherry. The lantern, as shown in the cut, 
slips into one end of the box where it is 
firmly held ; a small adjustable holder car- 
ries the standard light, which may be either 
one or two standard candles; this adjust- 
ment regulates the height at which the 


| flame stands and also its distance from the 


screen ; by making this latter distance ex- 
actly one foot, computation is greatly facili- 
tated. Distances are measured by a gradu- 























New PortTABLE PHOTOMETER. 


capacity of the plant, and the works are 
being rapidly extended to meet their con- 
stantly increasing business, During the 
time mentioned, orders have been received 
for engines to be placed in every state and 
territory, besides one to Moscow, Russia, 
three to the Republic of Mexico, and six to 
Japan. Two of the latter are to be placed 
in the largest hotel in Yokohama. 


The Gethins Electrical Manufac- 
turing Company, of Boston, were grati- 
fied to learn that Electrician Henry A. Chase 
had reported to the Boston board of police 
commissioners ‘‘that the Gethins gravity 
batteries placed in station 10, January 17, 
1889, were recharged with new elements of 
the same kind April 4, 1890, having shown 
a constant service of 14 months 18 days. As 
the service of a battery is in proportion to 
the work done, I would state that during 
that time there were received 2,857 wagon 


486 ‘on duty’ signals. As each signal will 
average 10 breaks of the current, this would 
indicate an armature movement of 2,131,- 
160 times. As compared with the standard 
Crow Foot battery, the best record in this 
service is seven months 23 days.” 


The Three Links Railway.— 
Travelers on business or bent on pleasure, 
invariably visit one of the great cities of the 
West, if their journey is at all prolonged. 
Nowhere else can be seen such centers of 
enterprise and American vim as in Chicago 


ated bar which slides in grooves along the 
side of the box. To allow for the difference 
in vision between the right and the left eye, 
the instrument is made reversible, ¢. e., it 
may be turned completely over so that the 
right eye observes the side of the disk before 
observed by the left and vice versa. 

When not in use, the lantern chimney slips 
out and can be placed inside the lantern it- 
self, after which the entire lantern box ma 
be pushed inside the photometer and smal] 
slides made to cover the two ends and the 
sight hole of the instrument, making a solid 
box of it; a brass handle on one side allows 
the instrument to. be carried as easily as a 
small hand bag. If desirable, a small incan- 
descent lamp may be used as a standard in- 
stead of the candles. The range of the in- 


| Strument is from about four candle-power 


| up. 


It has already been very successfully 


| used in several tests. 











A Chance to Write about “Currents.” 
Three cash prizes of $50, $30 and $20, re- 


signals; 12,237 telephone signals, and 198,- | spectively, are offered by Public Opinion, the 


eclectic weekly magazine, of Washington, 
D. C., for the three best essays, not exceed- 
ing 2,000 words, on the subject: ‘‘The 
Study of Current Topics as a Feature of 
School, Academic and College Education.” 
The papers must reach Public Opinion prior 
to June 15, and the award’ will be made by 
a committee of three well-known educators, 
to be selected and announced before the 
close of the competition. The prize essays 
will be published over the signatures of the 
writers, July 5. Particulars of the contest 
may be had by addressing the editor of 
Public Opinion. 





Annual Meeting of the Metropolitan 
Telephone and Telegraph Company. 
The annual meeting of the above telephone 

company was held in the ‘‘ Telephone” 

building, New York city, Thursday of last 
week. The election of directors and officers 

resulted as follows: President, Chas. F. 

Cutler; treasurer, W. R. Driver; acting 

general manager, David B. Parker ; general 

superintendent, E. W. Carritt; directors, 

Dr. Norvin Green, Gen. T. T. Eckert, John 

Van Horne, Geo. Gould, Chas. A. Tinker, 

W. H. Forbes, John E. Hudson, Theo. N. 

Vail, Edward J. Hall, Jr., W. H. Wolverton, 

L. F. Beckwith, Jos. P. Davis, Chas. A. 

Cutler ; executive committee, Chas. F. Cut- 

ler, Gen. T. T. Eckert, John Van Horne, 

Edward J. Hall, Jr., L. F. Beckwith, Jos. 

P. Davis. 

Col. W. H. Eckert, who has been general 
manager of this company, had resigned 
previous to the annual meeting, and Col. 
David B. Parker, a. well-known and experi- 
enced telephone man, elected to fill the 
vacancy. The position of general superin- 
tendent has been vacant since the resignation 
of Mr. W. A. Vail, who has moved to Boston. 


American Institute of Electrical 
Engineers. 

The annual meeting of the above Institute 
for the election of officers for the ensuing 
year and the transaction of other business, 
will be held at the house of the American 
Society of Civil Engineers, 127 East Twenty- 
third street, New York City, Tuesday even- 
ing, May 20th. 

After the conclusion of the regular busi- 
ness of the annual meeting the following 
paper will be read: ‘‘ Electricity in the 
Navy,” by Mr. Gilbert Wilkes, late of the 
United States Navy. 

Upon the adjournment of the meeting the 
evening of May 20th, those who intend tak- 
ing part in the general meeting at Boston, 
May 21st, will reassemble at the Grand Cen- 
tral Depot, Forty-second street, in time for 
the Shore Line train for Boston at midnight. 

The general meeting for the reading and 
discussion of professional papers will be 
held at the ‘‘ new building” of the Massa- 
chusetts Institute of Technology, corner of 
Boylston and Clarendon streets, Boston, 
Mass., May 21st. 

The morning session on Wednesday will 
be called to order at 10 o’clock. 

The proceedings will be opened with an 
address of welcome by Gen. Francis A. 
Walker, Ph.D., LL.D., president of the 
Massachusetts Institute of Technology. 

After a response by the president, the fol- 
lowing papers will be read : 

‘**Electric Lighting in the Tropics,” by 
Wilfrid H. Fleming, of New York City. 

‘*Magnetic Data of the Sprague Street 
Car Motor,” by H. F. Parshall, of New 
York City. 

‘** Note on a New Photometer,” by Dr. 
Edward L. Nichols, of Ithaca, N. Y. 

“The Limitations of Steam and Electric 
Transportation,” by Oscar T. Crosby, of 
New York City. 

“ The Industrial Utilization of the Counter 
Electro-Motive Force of Self Induction,” by 
Thomas D. Lockwood, of Boston. 

‘““A Study of Arc Light Carbons,” by 
Louis B. Marks, of Cornell University. 

““The Practical Aspects of Alternating 
Current Theory,” by Dr. Michael I. Pupin, 
of New York. 

** Automatic Electric Welding Machines” 
(with Experimental Demonstrations), by Her- 
mann Lemp, Jr., of Lynn, Mass. 

Miscellaneous business. 

The members of the Institute will be the 
guests of the Boston Electric Club at a 
dinner, the hour and place of which will be 
announced on Wednesday. A paper will 
be read, under the auspices of the Club, by 
Stephen E. Barton, of Boston, on ‘‘ Central 
Station Insurance.” 

The headquarters of the Club are at 7 Park 
street, where members will be welcome dur- 
ing their visit to the city. 

A cordial invitation is extended to all per- 
sons interested in electrical progress, to 
attend the sessions of the general meeting, 
and New England members are especially 
requested to call the attention of their 
friends to this fact. 

The thoroughly equipped electrical and 
engineering laboratories of the Institute of 
Technology will be thrown open for the 
inspection of all. 
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ELECTRIC CLUBS. 


MEETINGS OF BOSTON AND KANSAS CITY 
CLUBS.—OTHER NEWS. 


New York Electric Club. 


Among Recent Visitors to the Club were 
W. T. Beidler, of Baltimore, Md.; M. E. 
Baird, of Windsor, Conn.; H. D. Stanley, 
Bridgeport, Conn.; Mr. Von Kohler, Stock- 
holm, Sweden ; Geo. E. Voorhees, Jr., Mor- 
ristown, N. J. 

The Spring Cleaning which the Club house 
has received, makes a noticeable improve- 
ment in its appearance, both inside and out, 
and no more comfortable and pleasing Club 
is to be found in the city. 

The First Meeting of the board of man- 
agers, of the fiscal year, was held Thursday 
evening of last week, and a good deal of 
routine business was transacted, but owing 
to the absence of the president, the appoint- 
ment of new committees for the year was 
postponed until the next meeting. 











Boston Electric Club. 

Messrs. English & Orford, of the New 
England Electrical Supply Company, Bridge- 
port, Conn., were guests of the Club, during 
their short visit to the city recently. 

Mr. Geo. W. Mansfield’s paper on ‘‘ Single 
and Double Trolleys for Electric Roads,” 
before the members of the Club, on Monday 
evening, April 28th, was both interesting 
and instructive, and heartily enjoyed by a 
large and appreciative audience. In another 
column the paper alluded to is published in 
full. 

Tribute of Respect.—Recently the Club 
rooms were adorned with a large variety of 
fragrant flowers and lovely vines, most 
noticeable among which was a vine artis- 
tically entwined around the portrait of Mr. 
Frank Ridlon, the first president of the 
Boston Electric Club. The decoration was 
placed there as a token of respect and esteem 
of every member to the ‘‘ father” of the 
Club. 

The Regular Monthly Dinner of the Club, 
which was announced to take place Monday, 
May 19th, has been postponed until the 
evening of Wednesday, May 2ist. The 
president of the Club—through the president 
of the American Institute of Electrical 
Engineers—has sent an invitation to the 
members of that society to attend the dinner 
alluded to, on the evening of the day the 
society named holds its convention in this 
city. 

Mr. Arthur B. Griggs, the irrepressible 
disciple of theosophy, has returned from a 
short visit to the site of the World’s Fair. 
While inthe West, Mr. Griggs stored 
away in his mental accumulator an al- 
most inexhaustible fund of inter- 
esting anecdotes and mirth-provok- 
ing narratives, thus enabling him 
to furnish a ‘‘ continuous current” 
of good humor whenever he at- 
tends a ‘‘Crank’s” dinner or any 
other social gathering. 

The advantage of single trolley over double 
trolley wires, was the subject discussed at the 
Club rooms, on the evening of April 28th. 
G. W. Mansfield’s paper opened the debate, 
and was mainly confined to a presentation of 
the commercial side of the question. The 
difficulties under which the system of double 
trolley wires would work in stormy weather, 
and the crowded streets of a large city, to 
say nothing of the expense, were, in the 
opinion of the speaker, insuperable objec- 
tions to a complete metallic circuit for elec- 
tric railways. W.J. Denver, of telephone 
fame, was the only speaker in opposition. 
His ;remarks were brief, and aimed to de- 
termine the responsibility as between the 
telephone and railway companies, for the 
added outlay in the more elaborate con- 
struction. L. 8. Dumoulin, electrician for 
the West End Street Railway, and F. M. 
Gilley, made brief remarks. 

It is said that among the prospective ap- 
plications for active members to be handed 
in this month, are President Whitney and 
several other officers of the West End Elec- 
tric Railway Company. 

The Regular Monthly Meeting of the Club 
was held in the Assembly room, on Monday 








evening, May 5. Seven applications for mem- 
bership were acted upon, and the respective 
applicants were unanimously elected. 

Amendments to the Constitution and By- 
Laws, proposed at the previous monthly 
meeting, were discussed, and with but few al- 
terations and amendments, unanimously 
passed. 





Other Notes. 


The Kansas City Electrical Society held 
an interesting meeting, April 28d, in the 
secretary’s office of the Missouri and Kansas 
Telephone Company. A complete reorgani- 
zation was effected, the following officers 
being elected: President, Wiley W. Smith ;. 
vice-president, J. H. Aldrich ; second vice- 
president, Thomas F. Clohesey ; secretary, 
A. M. Barron ; treasurer, George W. John- 
son ; additional members of the executive 
committee, H. W. Ritterhoff, Paul W. 
Bossart, E. Monahan, W.C. Moore. Monthly 
dues were raised to 50 cents. The initia- 
tion fee remains $2, as heretofore. Meetings 
will be held regularly hereafter Friday 
evening of each week, in the telephone 
company’s general office. 

Edwin S. Hewson,an electrician of the West- 
inghouse Electric Company, and member of 
the Chicago Electric Club, died of pneumo- 
nia, at his home, 236 LaSalle avenue, Satur- 
day evening, April 19th. Mr: Hewson was 
born in Newark, N. J. He was the second 
son of Commissioner Theodore C. Hewson, 
and grandson of the late Judge Hewson, of 
Newark, N. J. 


Wire Peeler. 

Those who have handled annunciator and 
office cotton covered wire will appreciate 
the value of a device through the use of 
which insulation can be removed quickly 








Fic. 1.—ScrRaPER FOR INSULATED WIRE. 


and with less trouble than when a pen-knife 
is employed. 

The cuts presented herewith illustrate a 
little tool which works most satisfactorily 
as a wire peeler. Besides being useful for 
removing the insulation, it works most 
effectively as a wire cutter. In order to cut 
the wire, the tool is applied as shown in 





- W}*, 
Fie. 2.—Tae Metuop or Houpina. 


Fig. 2, and given a quick jerk up and down. 
By this action the wire is notched and can 
be readily broken off. 

A man can remove the insulation from 
the ends of wire with this tool in one-tenth 
of the time required with a knife or pair of 
pliers, and the work is cleaner and neater. 
The tool is the invention of Mr. F. L. 
Perry, and is handled by the Central Elec- 
tric Company, of Chicago. 
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Current Pie. 


Quoth the waiter, 
“* What is yours, sir?” 
Said the guest, 
“*T'll have a pie.” 
Returned the waiter bye and bye; 
‘** Custard, lemon, apple, pumpkin, 
Peach or mince, sir, will you try ?" 
Guest, facetious :— 
“ Give me currant, 
Alternating currant pie.”’ 
Vanished waiter hurriedlye ; 
Soon returned he with the currant— 
Alternating currant pie. 
First a currant, 
Then a fly, 
*Neath the crust alternate lie. 
Perished waiter 
Horriblye.—Lije. 





An Important Decision Relating to 
Electric Gas Lighters. 

The strength and validity of the well- 
known Packard, Sanford & Tirrell, patents 
for improvements in electric hand-lighting 
gas burners, and which are now conjointly 
owned by The Electric Gas Lighting Com- 
pany, of Boston, and A. L. Bogart, of New 
York, have just been reaffirmed by Judge 
Colt, of the U. 8. Circuit Court, District of 
Massachusetts. A bill for infringement of 
these patents was entered against Fuller, 
Holtzer & Company and its successors, the 
Holtzer-Cabot Electric Company, who set 
up the plea of no invention in the patents 
under question, and hence, no infringement 
on their part. The court decides otherwise, 
in unmistakable terms. 
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The New Metal of the Present, no longer 
‘6 The Metal of the Future.’’ 


ALUMINIUM! 


JUST READY. 


ALUMINIUM.—Its History, Occurrence, Prop- 
erties, Metallurgy and Applications, including its 
Alloys. By Joseph W. Richards, M. A., A. C., In- 
structor in Metallurgy at the Lehigh University. 
Second edition, revised and greatly enlarged. L- 
lustrated by 28 engravings and two diagrams. 510 
pages. 8vo. 

Price, $5.00, by mail, free of postage, to 
any address in the world. 

CONTENTS: Cuaprer I.—History of Aluminium. 
II.—Occurrence of Aluminium in Nature. III.— 
Physical Properties of Aluminium. IV.—Chemical 
Properties of Aluminium. V.—Properties and Prep- 
aration of Aluminium Compounds. VI.—Prepara- 
tion of Aluminium Compounds for Reduction. VII. 
—The Manufacture of um. WVIII.—The Reduc- 
tion of Aluminium Compounds from the Stand- 
point of Thermal-Chemistry. IX.—Reduction of 
Aluminium Compounds by means of Potassium or 

um. X.— uction of Aluminium Compounds 
by means of Potassium or Sodium (Continued). 
XI. Reduction of Aluminium Compounds by the 
use of Electricity. XII.—Reduction of Aluminium 
Compounds by other means than Sodium or Elec- 
tricity. XIII.—Working in Aluminium. XIV.—AlI- 
loys of Aluminium. XV.— Aluminium “far 
Alto s. XVI.—Aluminium -Iron Alloys. XVIL.— 
Analysis of Aluminium and Aluminium Alloys. In- 


dex. 

&@™ A circular of four pag i 
full Table of Contents of this thoroughly revised 
and recast treatise, showing the state of the indus- 
try up to 1890, and which has d an important 
part in the rapid development of this New Metal, 


say part af the world who will famaish his address. 
=e Our new and revised Catalogue of Practical 
and Scientific Books, 86 pages, 8vo, and our other 
Catalogues, the whole covering every branch of 
science applied to the arts, ont Pty Spent ine. pf 
ioill furnish us with his address. 
HENRY CAREY BAIRD & CO., 


Industrial Publishers, Booksellers and Importers, 
810 Walnut St ., Philadelphia, Pa.,U.S. A. 


Large Factory Facilities. 


THE OWNERS of a large, 
modern manufacturing establish- 
ment in central New York, have 
business which occupies the plant 
for a part of the year only. They 
would be glad to undertake the 
manufacture of 


Flectrical Apparatus, Dynamos, 


emai yt " 
iances in Electric Lighti 
way Applien Traction om mn 
for parties who may not have 
sufficient facilities for present 
orders. Capacity of the foundry, 
thirty tons of casting per day, 
which can be increased if desired. 
Machine shop well equipped with 
modern machinery and capacity 
for employing 150 to 200 men. 

This factory is exceptionally 
well located for receiving sup- 
plies and for getting low rates of 
freight both east and west. ~- 
yCorrespondence addressed to 
“ELECTRIC,” care of Editor 
ELECTRICAL REVIEW, will re- 
ceive prompt attention. 





es, ito, showing the 

















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON May 6, 1890. 








427,089 Method of introducing compositions into 
electric conductors ; David Brooks, Jr., Philadel- 
phia, Pa. 

427,042 Electrical train signal; George D. Burton, 
New Ipswich, N. H. 

427,070 Electric dental plugger; William E. Gibbs, 
New York, N. Y. 

427,087 Multiple switchboard for telephone ex- 
changes; Milo G. Kellogg, Chicago, Ill. 

427,122 Magneto electric machine. 427,123 Elec- 
tric loop switch. 427,194 Calling apparatus for me- 
tallic circuit telephone exchange systems; Charles 
E. Scribner, Chicago, Ill. 

427,188 Electric connector for brake-horse; Wil- 
liam F. Wamsley and Thomas McIntosh, Walla 
Walla, Wash. 

427,154 Divided multiple switchboard. 427,155 
Multiple switchboard apparatus. 427,156 Telephone 
exchange apparatus; John J. Carty, New York, 


ee 

427,163 427,164 Regulator for dynamos; William 
H. Elkins, Cambridge, Mass. 

427,195 Arc lamp attachment; Albert P. Sey- 
mour, Syracuse, N. Y. 

427,204 Telephone; John C. H. Stut, San Fran- 
cisco, Cal. / 

427,208 Apparatus for testing electric lines; Ben- 
jamin E. Waters, Brockton, Mass. 

427,221 Electric conductor support and pro- 
tector; Erben M. Boynton, Newbury, Mass. 

427,235 Commutator for electric motors; Arnold 
A. Ingraham, New York, N. Y. ms 

427,237 Automatic electric switch; Mary A. Kis- 
sell, Chicago, Ill. a ‘ 
427,25: Electrical collecting device ; George 
Forbes, Westminster, County of Middlesex, Eng- 
land 


427,269 Transmitter for mechanical telephone; 


Jerome Prince, Milford, Mass. . 

427,279 Gramophone; Werner Suess, Washing- 
ton, D. C. sa 

427,294 Dynamo electric machine; De Witt B. 
Brace, Lincoln, Neb. 

427,341 Electric looking attachment; Hermann 


J. Meyers, Brooklyn, N. Y. 3 ’ . 

427,361 Power transmitter for railway signals; 
Joseph Ramsey, Jr., Cincinnati, Ohio. 

427,387 Railway signaling apparatus; Henry D. 
Winton, Wellesley Hills, Mass. 

427,429 427,430 Electric signaling system and ap- 

tus for railroads; Charles H. Koy! and Jacob 

. Lattig, Easton, Pa. c 

427,445 Electric conduit; George Sprague, Al- 
bion, N. Y. 

427,459 Device for unloading, recharging and re- 
loading electric car batteries; Jacob C. ‘hamber- 
lain, New York, N. Y. ‘ 

427,468 Electro-galvanic belt; Alonzo Don, 
Worcester, Mass. : 

427,503 Electric motor; Louis Duncan, Baltimore, 


Md. 
427,521 Electric switch; Ocron S. Platt and John 


M. Orford, Brid; rt, Conn. 

427,522 “7523 Milectrie switch; Ocron S. Platt, 
Brid rt, Conn. 

Pray Electric current regulator; Ernest P. 
Warner, Chicago, Il. 


LECTRIC @ ™, Mansus 
C 0 N D E N $ E R Standards a Specialty 


Rooms 2 and 4, University Building, New York. 








WM. MARSHALL, 





ANTED.—A young man, graduate 
of Cooper Union, and experienced 
mechanic, desires a position as assistant to 
an Electrical Engineer; can also assist at 
draughting. 
Ss. EDWARDS, 
146 Rutledge &t., BROOKLYN, N. Y. 


WIARKING TO [RVESTORS. 


Suit against the Unirep STATES 
Atuminum Metat Co., oF NEw 
York, operating the so-called Herault 
Process of Electric Smelting, has 
been begun by the CowLEes ELEcTRIC 
SMELTING AND ALUMINUM CO., OF 
CLEVELAND. The alleged process of 
Herault is a gross infringement of the 
Cowles patents, and investors are 
hereby warned that we shall maintain 
these claims to the full extent of the 
law. 

EUCENE H. COWLES, President. 


R. D. WILSON & C0., 


ELEGTRIG 
SEGURITIES 


EXCLUSIVELY. 

We offer for sale ——— 

Local Electric Co.s’ Bonds, netting 6% 

Mfg. Co.s’ Preferred Stocks, ” 7% 
« & Common Stocks, “« 8% 


STOCK OF ALL THE ELECTRIC LIGHT AND 
WELDING MANUFACTURING COMPANIES. 


Full information given on all Electric Securities. 
Correspondence Invited. 


118 DEVONSHIRE ST., Room 21, BOSTON. 
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Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINU M, 


408, 410, 412 and 414 N. J. B.R. Ave., NEWARK, N. J. 
®latinuze in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
ww. 2a. GoRDon ce Co.., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 116 BROADWAY, NEW YORK. 


ELECTRICAL CONTRACT WORK. 
Detailed Estimates Made and Contracts Taken for 


Equipment of Complete Steam & Electrical Plants 


Daniel W. Baker. 

















of any system of Arc and Incandescent Lighting, 
Central Stations and Electric Street Railways oper- i - 
ated Overhead, Underground or by Storage Batteries be -“& ENGINEER: 
— ADDRESS — a 
EUGENE T. LYNCH, Jr., Consulting Engineer, Gir ard Buildin Broadahestnat Sts 
120 Broadway, New York. PHILADELPHIA. 















‘AMMCIER 









* SEND FOR CATALOGUE. 








Full SOLS. of different sizes and qualities on BRAIDER 
§, ready for the machines, in Red, Yellow and Green. 











Shultz Belting ¢ Company, 
Beppe ns Cor. Bismarck and Barton Sts., St. Louis, Mo. 
tanned the surface only; the interior (which is A fiber and 
a more pene. ~ en Age Agente in all ition.” Fae AF ous other, and is the only perfect 
VOLTMETERS a Portable Combination 
ALTERNATIN G . Testing sel, 
We pay special attention to recalibrating 
Ammeters and Voltmeters. 
QUEEN & = ~ PHILADELPHIA. 
ee THE WYCKOFF PIPE C0., 
WOODEN PIPES FOR 
UNDERGROUND ELECTRICAL WIRES. 
WILLIAMSPORT, PENN. 
ELECTRIC SUPPLIES OF EVERY DESCRIPTION, 
Electric Motors, Primary and Storage Batteries, Etc. 
Wo. 94 GTITBERTY ST ., NBT TorRn=z 
Sar oe colors ’to order. Send for Sample and Prices, 
§ WM. MACFARLANE, & 00., 81 Grand Street, New York. 
THE 
CLARK 


SHULTZ PATENT FULLED LEATHER. BELTING AND LACE LEATHER 
mk the le) isnot tanned but but cowhide ‘fulled and softened by our patent process. Our Belting 
AMMETERS QUEEN’S NEW 
FOR DIRECT 
CURRENTS. - WITH GALVANOMETER. 
Send for Catalogue 1-66 of Electric Test Instruments. 
MANUFACTURERS OF 
We have large works for crecsoting Lamber, R. R. Ties, 
NEW YORK ELECTRIC SUPPLY CO. 
Electric Light, Telephone and Telegraph Apparatus, Dynamos, 
Telephone No. 971 Spring. Mill, Bergen Point, N. J. 
Is the Safest and Most Economical in the United States. 


EUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Szc. & Exgcrrician. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


ELECTRIC LIGHT WIRE, 


: MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE. 
Xo “= RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
y\\\ TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


Office and Factory, G7 STEWART STREET., : PROVIDENCE, R. |. 










New York Office, 18 Cortiandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, Presipenr. JOHN CARROLL, Sec’y-Treas. 


EUGENE F. PHILL IPS ELECTRICAL WORKS, LTD. 


Manufacturers of 


~, ELECTRIC LIGHT WIRE, 


2 ‘am =~ MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
RUBBER COVERED WIRE, LEAD EWCASED WIRE, 
\ TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 
OFEICe amp ractony:., MONTREAL, CANADA. 


st. Gabriel Locks, 










OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


yO.) So6 AS De Ba AO oS On ee ao sD) 


729 BROADWAY, NEW YORK. 


WAVERLY PLACE), an 


43 SIXTH AVE, PITTSBURGH, PA 


inte J 
y ray eF 
yr Ok 

EP hey, 








ph ONLY 





Manufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. | 








THE HORIZONTAL 


[Jrilling * Boring Machine 
IS A SPECIAL TOOL FOR BORING THE 
FIELDS and BEARINGS of DYNAMOS and MOTORS. 
Its Product Exceeds that of Three Boring Lathes. 


Newark Machine Tool Works, 
Newark, N. J. 


Send for particulars to the 
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AWARDED FOR 





Electric Batteries. 


a GON DA aa 


The Standard Open Circuit Batteries of the World, 
AND THE BEST. 


THE LECLANCHE BATTERY CO., 
149 West 18th Street, New York. 
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EDISON 


MINIATURE INCANDESCENT 


) ELECTRIC LAMPS. 


1-2 to 36 Candle-Power. For use with Batteries or Dynamos. 
8Bto 40 VOLTS. 
WE WILL SEND FREE, CATALOCUE E, 


Which shows prices of, and experiments with Edison Lamps, 
and gives directions how to make a Cheap Battery 
to operate them. Any intelligent boy can make and use these 
batteries and lamps. 


EDISON LAMP COMPANY, Harrison, N. J. 


NEW ILLUSTRATED GATALOGUE 
NOW READY. 


Contains a great variety of New Machines, and all the latest 
improvements on our regular manufactures. 


MILLING MACHINES, SCREW MACHINES, ETC. 


THE GARVIN MACHINE CO., 


Laight and Canal Sts., New York. 



































FAIRBANKS, MORSE & CO., Western Sepreenebativen, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul 
ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. 


JARVIS CIEE TU 


OONTRACTING ENGINEERS for ERECTING OOMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENCINES, 
SARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke penn 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 











61 Oliver Street, Boston. 


SHND FOR NEW CATALOGUE. 


POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, cura, Ryne! Heaters, Pum Injectors, Pipe Work, Belting, etc., designed 
- h special reference to the Hicuest Erricrency. 


Our Extended Experience ‘ae us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICACO, KANSAS CITY AND OMAHA. 


CHARLES R.VINCENT & CO., 
16 CORTLANDT STREET, NEW YORK, 


Ball Nigh Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


WW7IL-LIAMS & POTTER, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 

















PALERMO MICA CO. 


MINERS OF 


IVI ICA. 


WAREHOUSE, 27 PECK SLIP, 


THE ONLY COMPANY PRODUCING 
MICA 
. IN THE UNITED STATES. 


FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINCS. 


CHARACTERISTICS: 
Vice-Like Grip of Clutches Optionally Gradual or Sudden. 
5 Large Friction Surfaces Prevent Undue Wear. Disengagement 
7 of Clutches is Positive. Pulley Shaft is Automatically Viled. 
They have a Good Kecord. Grip of Clutches Self-Maintaining. 
Experts are-invited to examine Peculiarities, 


ECLIPSE WIND ENCINE Co., 


Send for 1889 Catalogue. Beloit, Wis. 


JOHN POST, JR., & GO., 
MECHANICAL ENGINEERS. 


AGENTS FOR THE 


IDE AND ROLLINS ENGINES. 
MASON BUILDING, BOSTON. 


NEW YORK. 











Complete Steam Plants furnished at short notice. 





New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


Am are the combined result of long ex- 
ms ith automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
_ constructed for heavy anne continuous duty at medium 
or high rotative speeds. hest attainable Economy 
. in Steam Consumption x uperior regulation guar- 
anteed. Self-contained Automatic Get-of Bagines 12 to 200 
&. P. for dri Dynamo Machines a Specialty. justrated 
Circulars, with various data as to ay tical Steam 


SS — AP Engine Construction and performance, free by mail. 
¥ a Address BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: 






In Use, Over 2,800, 




















W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 
N. W. ROBINSON, 154 Washington St., Chicago, Tll. Robinson & Cary Company, St. Paul, Minn 


) NEW ENGLAND 
BUTT CO., 


Providence, R. I., 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 





TELEPHONE 
ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 


ofr ‘oniviine 
for Si Worsted 
and Cotton B raid. 


FINE CASTINGS A 
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<C. & CC.” ELECTRIC MOTORS. 


FAN OUTFITS. 


Electric Blowers for Ship Ventilation. 
=| MOTORS =>" HOISTS == MINING TRAMMAYS. 


Same’ Equipment of Machine Shops, Printing Offices, Factories 
and Entire Buildings, with Electric Power. 


BS ew England Office, 63 Oliver Street, Boston. 
Philadelphia ‘‘ 38 South Fourth Street. 
Chicago Phenix Building. 


The only Motors in which the mag- 
netic circuit forms a perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 
that can possibly be devised. 





















One-eighth horse-power to 50 horse- _~_gumes 
power in stock. = 








OVER 8,000 MOTORS IN ACTUAL OPERATION. — —— 


“C. & C.” ELECTRIC MOTOR COMPANY, 


42O2] & 4204 Greenwich Street, NWew Work. 











THE BUTLER HARD RUBBER CO., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


Trak NE: Vw 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


Primary Batteries for Telegraph ‘Mains’ ‘and “‘Locals,’’ Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 
Medical Instruments, Annunciators and Burglar Alarms, 
and all Classes of Closed and Open Circuit Work. 


FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 


























ADDRESS : 


EDISON MANUFACTURING COMPANY, 
| JAMES F. KELLY, General Sales Agent, 
19 Dey Street, New York. 
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WESTINGHOUSE ELECTRIC CO. 
Pioneers it Eleetrie Lighting by Alternating Gurreats, 


Incandescent Dynamos of 500, 750, 1,500, 3,000 and 5,000 
16 Gandle-~Power Lamps Gapacity. 




















Two Hundred and Eighty-five Central Stations using our Incandescent 


Apparatus. | 
No Electric Lighting System for Central Station Purposes can be 
successful without the aid of an Accurate Meter. Our Shallenberger Meter 


is Incomparable. 


ARG LIGNTING. 


We desire to call particular attention to our new Alternating Current 
Arc Lighting System. 

By its use the Double Carbon Lamp becomes a thing of the past. 

Our Single Carbon Lamp runs 40 hours without renewal. 

The operation of the Lamp is attended by a minimum of expense. 

The horizontal rays of the Alternating Current produce the most 


Effective Light. 























Please write for particulars. We are always happy to point out the 


advantages enjoyed by those who employ our apparatus. 








Our Main Offices and Works are at 


PITTSBURGH, PA., U.S.A. 








WE HAVE BRANCH OFFICES AT 
Boston, New York, Gincinnati, Chicago, St. Louis, San Francisco, 
Portland, Ore., Dallas, Tex., Gharlotte, N. G. 
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+ THE + 


Thomson-Houston Electric Go. 


MANUFACTURER OF 


at MOTORS: 1S 


Electrical eustaie F Power, 
DYNAMOS 


+ FOR = 


ELECTRIC ARG LIGHTING. 





































































THE THOMSON-HOUSTON ELECTRIC COMPANY. 


620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City. 

1110 Noble Street, Philadelphia, Pa. 234 Montgomery Street, San Francisco, Cal. 
215 West Fourth Street, Cincinnati, O. 403 & 405 Sibley Street, St. Paul, Minn. 


503 Delaware Street, Kansas City, Mo. 1333 F Street, Washington, D. C. 
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FINE ELECTRICAL BELLS * ANNUNCIATORS. 


Hundreds of Electrical Contractors and Fitters throughout the country use the VICTOR, VICTOR iron back and STANDARD 
Bell, exclusively, because they are the best working and most satisfactory low-priced goods to be found in the market. The New 
SUCCESS Wooden Box, and also the new small STANDARD Iron Frame Bells, with 213, 3 and 3's inch gongs, are remarkably fine 
instruments, considering the very low prices at which we are selling them. Better send for samples and prices. They will surely 


meet your wants. 

So, too, the TIRRELL Gravity Drop Annunciators completely fill a long-felt want for instruments that require less battery 
power, hold their adjustments, and give the least trouble to the fitter and user. PLEASE NOTE: This Company does no con- 
struction work, nor do we sell goods to parties not in electrical business at wholesale prices. We find it more profitable to protect 
our customers. For Catalogues, Discount Cards, etc., address, 


THE ELECTRIC GAS LIGHTING COMPANY, 


195 Devonshire Street, BosToOoOn , MASS. 


JOHN STEPHENSON COMPANY 


LIMITED, 


s+ NEW+YORK. & 
Street Cars 


FOR 


Blectric Niotors. 


NEW ELECTRICAL BOOKS. 


PRACTICAL ELECTRIC NOTES |PRACTICAL ELECTRICS.|EXPERIMENTAL SCIENCE.,| MODERN VIEWS 


AND DEFINITIONS. A UNIVERSAL HANDY BOOK BY para 
Designed for the Use of Engineering oN a a ELECTRICITY. 


Everyday Electrical Matter TREATING THE VARIOUS TOPICS 
Students and Practical Men. yday ers, OF PHYSICS IN A POPULAR AND 


















































BY 











tg queens aaa BATT a Se ee ee 
w. PHRREN MAYCOCE. CELLS, CARBONS, Etc., ce | THE APPARATUS IN DETAIL | Explaining without Technicalities and 
Pa RES 9 a en ee Illustrating by Mechanical Models 
The Rules and Regulations to be observed | 4 Convenient Reference Book for those having TO MAKE APPARATUS pa and Analogies, the Position of 
tn Mectstent Inateibation West: Electric Bells, Telephones or Electric Thinkers on Electrical Sub- 
, Lights, in their Houses. MUCH EXPENSE. jects at the Present Time. 
PRICE, - ° - 60 CENTS. PRICE, - ° - 75 CENTS, PRICE, - ° ° - $4 00. PRICE, - Sd ° - $2 00. 








Copies of any of the above works sent, postage prepaid, on receipt of price. 


ELECTRICAL REViIEWwvV, 
P. O. Box 3329. 13 PARK ROW, NEW YORK. 


The National Feed-Water Heater. 


Qver 800,000 Horse Power in use in the Ynited States. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 


PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 























SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


THE NATIONAL PIPE BENDING CO., 


84 River Street. New Haven, Conn. 


For the Electricai Review’s New 
RIT Catalogue of all Electrical and Scien- 
tific Books. 
Row, NEV YORE.* 








ON BIHCTRICAL pt tne ngs tg 
Will be mailed to any address, postage prepaid, on receipt of 
ELECTRICAL REVIEW PUB. COMPANY, 
13 Park Row, New York. _P. 0. Box, 3,329, 











Row, New 
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The Wenstrom Consolidated Dynamo and Motor Co, 


OF BALTIMORE, MD., 


ELECTRICAL APPARATUS. 
Electric Motors for all Work. Dynamos for Incandescent Lighting. 


SPEGIAL FEATURES: NIGN EFFIGIENGY. SLOW SPEED. 


“ Result of a series of tests of a Dynamo Electric Machine submitted to the Electrical Testing Bureau, Johns Hopkins University, by the Wenstrom Consolidated 


Dynamo and Motor Company, of Baltimore.” 
“The Dynamo Electrical Machine was described by the Manufacturers as an 800-light Dynamo, driven by an Armington & Sims Steam Engine, DEVELOPING 91 


PER CENT. OF EFFICIENCY,” with RUNNING SPEED OF DYNAMO 330 REVOLUTIONS PER MINUTE. 
For Full Information and Circulars, address 


CHADEBEOURNE, HABAZELTOnN & Co., 


SOLE SELLING AGENTS FOR U. S., 








Agents Wanted in all Leading Cities. 


416-420 WALNUT STREET, PHILADELPHIA. 





WHIPPLE’S . 
Electric, Gas «° Street Railway 


FINANCIAL REFERENCE 


DIRECTORY 


E"or 15390. 





CONTENTS : 


List of all Electric Lighting and Power Stations, with Officers, Sys- 


on Steam Plants, Day Circuits, Financial Standing and other 

data. 

List of all Isolated Electric Light Plants. 

List of all Gas Light Companies, with data. 

List of all Street and Electric Railroads, with data, 

List of all Telephone Stations. 

List of all Electric, Gas and Street Railroad Associations, with 
Officers and Members. 

List of all Manufacturers and Dealers in Electrical Supplies of any 
kind, with ratings. 


List of all Bell Hangers, Engineers, Contractors, Electricians, Travel- 


ing Agents and the General Trade, with Financial Ratings. 
Prices of Electric Light and Gas in every city and town. 


And much other information of great value to the trade. Special | 


attention given to the Domestic Electric Trade. 





Send in your Subscriptions, See that you are Correctly Reported. 


PRICE, $5.00; with Confidential Commercial Ratings, $10.00. 
Advertising Rates made known on application. 


THE FRED H. WHIPPLE CoO., 


aie DETROIT, MICE. 











THE BURTON ELECTRIC HEATER, 
FOR ELECTRIC RAILWAY CARS. 


No Smoke! No Gases! Economy in Space! 


Normal use of Current, THREE AMPERES. 


“They are giving us and the public entire satisfaction.”—Richmond, Va., U. P. Ry. Co. 
“The heat is pleasant, sufficient and economical.”—Marlborough, Mass., Street Ry. Co. 


FOR FURTHER INFORMATION, ADDRESS 


THE BURTON ELECTRIC CO0., RICHMOND, VA. 


Grimshaw Patented White Core 
WIRES and GABLES. 


PIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE. 


NEW YORK INSULATED WIRE Co., 
ufacturers, 


R. E. Gattaner, Secretary. Sole Man 
J. W. Goprrey, Gen’! ‘ 
649 & 651 BROADWAY, WN. Y. 


W. B. Dowssz, ‘Treasurer. 
St. Paul, Minn., C. J. Thomson, Agt., 100 East Fourth Street. 




















BPR ie ALUMWMBITIER Yaa 
WG >. AECrRIC- LIGHT +8 
VSS ay &: ROWER: Cone iN 


(JiBERTY_ ST'Ziee 
Te en 


S Pe re 








BOSTON OFFICE, ad - 339 WASHINCTON STREET. 
NEW HAVEN OFFICE, - * - 94 CHURCH STREET. 
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TELEPHONES FOR EXPORT!! 


FOR SOUTH AMERICA, CENTRAL AMERICA AND WEST INDIES. 


May 17, 1890 











CALL BELL 









Cenuine “BELL” Telephones, “BLAKE” Transmitters and Magneto Call Bells, 
or CHEAPER European made Instruments at Lowest Prices. 

Those who care for PRICE ONLY send for the latter. 

Those who consider durability and good service use the former. 


Send for Wew Circular and Price XZazist. 
ALL EXPORT ORDERS MUST BE ADDRESSED TO 


THE TROPIGAL AMERIGAN TELEPNONE GO., Lid., 


95 MILK STREET, BOSTON. 18 CORTLANDT STREET, NEW YORK. 
CONRAD N. JORDAN, President. E. GOCORZA, Vice-Prest. & Treas. JAMES DUNNE, Secretary. J. R. BURDICK, Manager. 


TNE TRINIDAD-NEIMANN INSULATED WIRE GO.,. 


OFFICE, 49 LIBERTY STREET, NEW YORK. WORKS, HARRISON, N. J. 
THE CELEBRATED TRINIDAD LINE WIRE. THE HEIMANN FIREPROOF INSULATED WIRE. 






















House Wire, Underground and Submarine Cables, and Solid System of Underground Wire, Manufactured by this Company. 









LIST OF DYNAMOS IN STOCK. 





LIST OF DYNAMOS IN STOCK. 























Is .J86 [8¢ om < 
BoglS cig m 5m. os ./& ew 
SElbo bles Sesh e JERS le S¢ 
a3 Rese die S185 2 as a 
&3|sS2|s8o|s%o alge e239 & 

| all all ciel Stes rd 

sixiy|zP ie Bs 
A ie me Wee. ee: ete 6.5] 1 530 
2 ae yy oer aes 6.3] 1 530 
i ees soa awed S| 8.0/2 530 
8 By Gate ree Det 12.0 Bl 780 
ee eg apes eee 12.5 | 2i4| A, | 780 
eee eee Tg were 13.0 | 24] | 780 
ED ee tl pee 15.0| 3 990 
if ae i SR 15.6)3 | 2 990 
Se eee Peet ip ae 15.0}8 |=] 990 
Ap ee eetet Maat 50 | 160/83 |S] 990 
ao eee eret Rot 21.0] 4%) S| 1,360 









































2s, 2a —— Se 
en a)/e“a/2. oS. & oe. 
S22 | 22 | ds | 2nd abel 24 
= 6 = - 
See | sae | Hog $26 |ssle cr 
Zz7 147 | 6S 2 las 35 ES 
y | z |* |s2" BgRAlrs 
a, Seen esteem 21.0 | 4 1,360 
ea 45 PSS] 210 | 4 1,360 
eaechen: Reaies 70} 21.0 | 414) & | 1,300 
Mere: athe ee 29.7 | 6 | & | 1,780 
oe aietee meee 30. 7: 
Tie 6a) g9'5 | 6 |B | 80 
aaa eee hh Seek 88.0 | 8 | & | 2/290 
i Serre pee 88.6 | 8 | Ex | 2,200 
peiiaved 882 I] 88.0 | 8 | Be | 2;290 
CEE epee Celts 46.5 |10 | B | 2,770 
"gp eaten: bepgegete: 47.1 |10 21770 
bewiaecdssveiniibaonererd 52.5 12 | 3 | 3,200 
ao 
































euce D 


CLEVELAND, OHTO. 
MANUFACTURERS OF 


ELEGTRIG LIGNT GARBONS AND BATTERY MATERIAL. 


NATIONAL CARBON CO. 










SUBSCRIBE 
NOW ELECT FOR THE 


RIGAL REVIEW. 
** NAMMOND” 














TYPEWRITER 


SPEED ‘UNEXCELLED. 


Highest Awards, New York, London, Paris, 
Brussels, Boston, New Orleans, Etc. 


Ta HAMMOND TYPEWRITER CO, 
447-449 East 52d St., New York. 


77 Nassau St., New York, 209 N. Sth St., St. Louis, 
198 La Salle St., Chicago, 42 W. 4th St., Cincinnat!, 
300 Washington St., Boston, 116 8. 6th St., Philadelphia. 






































Vol. VL 118 Liberty St., New York. onde Foren, 
THE CONTENTS. Is the Best Ad- 
STREET RAILWAY including 40 to pee det Rhee vertising Medium 
‘SOURHAL, | "A Dircctony of Street Railways te panony ong a 
118 Liberty Street, “Sa and I ae «| ree > 
NEW YORK. | street railway appliances and materials. | W®YS- 
Forest City Electric Works 
MANUFACTURERS OF ; 
Cleveland’s Electric Light Cut-outs 


Gang Switches from ‘N 
5 to 40 Amperes. 


ick make and 
reak uncontrol- ¢ 
the 







PROPRIETOR, 


FACTORY, 
CENEVA, O. 












ON BIHOTRICAL wet 4 me hy olga 
Will be mailed to aay 


address, postage prepaid, ca 
ELECTRICAL REVIEW PUB. COMPANY, 


BOOK 


















Electric Light Installations 


| AND THE 


Management of Accumulators. 
BY SIR DAVID SALOMONS. 


Fifth Edition. Revised and Enlarged. 
WITH NUMEROUS ILLUSTRATIONS. 








A General eek é A Practice of 
Electrio ment 
of Accum omg with bb ations 
to assist in obtaining successful results. 


PART I. 


Description of Cells, Mode of Em- 
ployment, Setting Them Up, and Ac- 
cumulator House, Charging, Dis- 
charging and Failures ; their causes 
and remedies. 


PART II. 

Engines, Dynamos, Motors, Switch- 
boards, Switches, Instruments, Lamps 
and Wiring, Rules for Prevention of 
Fire Risks, Action of Cells with 
Dynamo, Methods of Working and 
Governing, Alternating Currents, 
Testing and Estimates. 


PRIGE, $1.50. 


Copies of this book will be mailed, 
postage prepaid, to any address, on 
receipt of price. 

Address 


ELECTRICAL REVIEW, 








Park Row, New York, P. 0. Box, 3,329. 


P. 0. Box 8329. 18 Park Row, N. Y. 
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~ @@— GETHINS IMPROVED GRAVITY BATTERY, 


MANUFACTURED BY THE 


Gethins Electrical Manufacturing Company, 
iy: 620 ATLANTIC AVE., BOSTON, MASS. 


s ab This Battery is a combination of_the Daniell and Gravity Cells, and is much superior to either in economy iu con- 
sumption of Zinc and Vitriol,. great durability, uniform constancy and entire freedom from overflow of copper, thus rendering it 
a clean Battery at all times, 

The Battery runs from 12 to 15 months without any attention except a renewal of evaporation, and saves 
50 Per Cent. in the expense of material. Its remarkable constancy is shown by a test covering a period of over 12 
months, where on a constantly closed circuit it showed no variation in current. 

The Gethins Battery is especially adapted for Telegraph and Signal work of all kinds, and on account of its 
Absolute Constancy, is especially adapted for Railway Signal Work. 

This Battery has been adopted by the city of Boston for Fire and Police Telegraph Departments, there being in use 
now in that city alone over 2,000 Cells. Shipments are constantly being made to all parts of the country. 

















Battery, consisting of Glass Jar, Copper, Zinc and Porous Cup, $1.25 each. 
Battery, without Glass Jar, - - - - - 1.00 each. 
DISCOUNT TO THE TRADE. 





Quantity of Chemicals required for setting up Battery, as follows: 
4 lbs. Blue Witriol. 1 oz. Sulphate ofr BWMinc. 8 om Mercury. 
WE CAN FURNISH SUPPLIES, IF DESIRED, AT MARKET PRICES. 


Address, CETHINS ELECTRICAL MFC. CO., 


620 Atlantic Avenue, Boston, Mass. 





W.R. OSTRANDER & CO. 
195 & 197 FULTON ST., NEW YORE. 


SOLED 3, BALL AUTOMATIC THE LEHIGH VALLEY | HYDRAULIC PRESSES. 
erence uence «| Ma | CREOSOTING CO.) recs uta 







vACTORY, BY E N| Gl N E CO WORKS, PERTH AMBOY, N. J. PUNCHES, SHEARS, BUFFING MACEINERY, &c. 
Office, Foot of Washington Street, JERSEY CITY, N. J. WATSON & STILLMAN 
De Kalb Avenue, T 4 E B AL L E ia ] E ~ {Se Creosoted Lumber, Underground Conduits, Tele | 210 Easr 43p Street, NEw YorE Crry. 





BROOKLYN. graph Poles, Piling and Ties Furnished. Speciaé Attention to Electrical Work. 


Send for Illustrated 
Catalogue. 


Porcelain Electrical Supplies and Specialties, 


MANUFACTURED BY 


» EMPIRE CHINA WORKS, 
144% 166 Greewe St, GREENPOINT, BROOKLYN, B,D... Y. 


Our Ware is HARD PORCELAIN, the BODY_and GLAZE IDENTICATI,, 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL P” «POSES. 


THE 


ical Hel Telephone Compal 


95 MILK ST., BOSTON, MASS. 












Eastern my aE C. R. Vincent & Co., Room 16, 
|15 Cortlandt St., New York. 








Ta Ee 


Horn, Brannen 


“Forsythe 
Manufacturing Co. 


(INCORPORATED.) 











Designers and Manufacturers of 


Gas # Combination 
Fixtures, 
ELECTROLIERS, 
427 to 488 North Broad St. 
PHILADELPHIA. 








This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms | 
of ELECTRICSPEAKINGTELEPHONES infringes | 
the right secured.to this Company by the above | 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- | 
sponsible for such unlawful use, and all the conse- 

quences thereof and liable to suit therefor. | 


2 DURABLE, EFFICIENT, ECONOMICAL, CONVENIENT. %< 


For Stationary or Railway Work, for Mining or Engineering Operations, the Sprague Electric Motors are Unexcelled. 


Sprague Stationary Motors are in use in more than One Hundred and Fifty Different Classes of Industries. 


Address all Correspondence to the 


SPRACUE ELECTRIC RAILWAY AND MOTOR CO., 
16 AND 18 BROAD STREET, NEW YORK. 








CORRESPONDENCE 
SOLICITED. 
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EXGELSIOR ELEGTRIG CO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


“1 FOR a MOTORS al be 


WOovUND FOR ANY CURRENT. PERFECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 





OFFIGE, 115 BROADWAY,N.Y. WESTERN OFFIGE, {1 LE. ADAMS 5 ST., GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WiRnKkE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


% PATENT “K_ K.” LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON CoO., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORK AGENT. 


DAFT ELectric Licnt GomPany, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGEBNCLTES: 
{3 South 4th St., Philadelphia. 119 La Salle Street, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 


DYNAMOS, 1 to 250 H. P. MOTORS, “% to 100 H. P, 
WORKS, yeRSEY crry, N. J- 
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Electric Fixtures, Combination Fixtures, Gas Fixtures, 
Our Establishment is not Controlled by any TRUST or COMBINE. 


Dealers are not asked to furnish Capital through the intimidating medium of 
REBATEHS, nor to submit to Dictation regarding where they shall 
purchase goods. 

We sell exclusively to the Trade. 


GIBSON GAS FIXTURE WORKS, 
No. 1426 CALLOWHILL STREET, PHILADELPHIA, PA. 


EUREKA TEMPERED COPPER 6O., 


Only Manufacturers of PURE COPPER Tempered for 


Brush Copper,  Commutator Bars, 
Copper Wire, Gear Pinions, . 


tee 
Trolley Wheels, Bearings. PACKING. 


EASTERN OFFICE: FACTORY: Le HOSE ” ‘hare ; ( 
% 









































35 BROADWAY. | NORTH EAST, PA. —WATS, 
enn alia nee MATTING, VUCE 
PARKER-RUSSELL MINING # MFC. 00. STA\R-TRENDSS 
Cor. emacs” yee) and 308, ) ‘PA R K d R 6) W, ' N E WwW ' YO R 4 : 
ST. LOUIS. (Opposite Astor House.) 


J.H.CHEEVER. teeas. J.D.CHEEVER pery.treas. 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT 


Washburn & Moen Mfg. Co. 














WORCESTER, MASS. } ROYCE & & MAREAN, 
IRON *& STEEL ELECTRICAL APPARATUS 
L Telegraph and Telephone Supplies, = Corliss . Engines 
nooemeeneaanr=ed No, 1408 Penna. Avenue, Of the highest type, in all 
lron and Copper Wire for Electrical PurpOS@S. | ox». waard's ot. WASHINGTON. D. 0 a aviaares 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE The Lane & Bodley Co. 
In Long Lengths, ee oO our Patent Continuous SperryElectric Company, CINCINNATI, 0. 
The Standard with all Telegraph and Telephone Companies. | Factory 195-207 Canal Street, Chicago, IL described a ira ated <p t 
Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- | which will be sent to one inter- 
— for electric purposes, has filled every requisition as regards strength, evenness of quality, and MANUFACTURERS OF THE ted. 
= —y for Price. 3 Lists and descriptive pamphlets, and ‘ ‘Hand-book of Wire in Electric Ser- |Improved Sperry High and Low Tension 
rice.” Sent free on application. | Systems of Arc Lighting, 
Mew York Warehouse. Chicago Warehouse, Claiming the Highest Efficiency, Reliability 
‘6 CLIFF STREET. 107 & 109 LAKE ST. | and Durability. Perfect Regulation. 
- | 








Cy < Sn ~ An “a 
ort RUBBER. GOOs 
j For ELECTRICAL Pur roses 
= Pure RuBse: Tai E . F: TIC 
ae a 


G00 DRICH HAR RUBBER @| 


A QHIO. Mi 


Bi foce tar ers of * —— 


HARD RUBBER Neprnys 
br BORO T RECALL Purposes 


QPECIALTIES OF ALL KINDS TO ORDER 
a le Che Tel) 


. i | Sampies ang Lp 
<.| Addres> me BF Gooonich CO. 


AAFRO/ aa Of - 0-9 es 





ss 








S. Y. PLHOMMEDIEU & CO., Eastern Agents, 65 aes St., N.Y. | Ss. y. L/HOMMEDIEU & Cu., Eastern Agents, 6b Reade St., N.Y. 
E"ARADAY CARBON Co., 
ELEGTRIG LIGNT GARBONS, = prorspuncz, Pa. 
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WESTERN ELECTRIC COMPANY, 


CHICAGO. 


Incandescent 


NEV WVTORESs.. 


SPECIAL CATALOGUES ON 


ARG LIGHTING SYSTEMS, 








Lis 


AND 


hting System 





Patterson Cable, 


FURNISHED ON 


WESTERN ELECTRIC COMPANY, 


APPLICATION. 
CHICAGO, 
XXX. 








THE EDDY ELECT 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, ete., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc, No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., 


NEW YORK, 33 Church St., BOSTON, 11! Arch St., PHILADELPHIA, 506 Commerce 8t., 
KANSAS CITY, Rialto Building, 


RIC M’F’C CO. 


MANUFACTURERS OF 


WINDSOR, CONN. 


NEW ORLEANS, 106 Carondelet St. 





OF THE | 


UNITED STATES. 


A large, handsome Map of the 
United States, showing North and 
South Dakota, mounted and suitable 
for office or home use, and issued by | 
the 


BURLINGTON ROUTE, | 
will be furnished responsible parties | 
free on application to the undersigned. | 


PLAYING GARDS. 


For 10 cents, either in postage or 
by applying at Room 12, C., B. & Q. 
R. R. General Office, corner of Adams | 
and Franklin streets, Chicago, you 
can obtain a pack of best quality 
Playing Cards. 

P. S. EUSTIS, 


Genl, Pass. & Ticket Agent, C., B.& 0. R.R., 
CHICAGO, ILL. 





EORn SAtL Ee. 


1-2 PRICE. 


NEW ENCINES. 


Two 40 H.P. Armington & Sims’ Automatic Engines, 
One 50 H.P. Russell Automatic Engine, 


A. L. IDE & SON, 


SPRINCFIELD, ILL. 





INTRODUCING ENTIRELY NEW PRINCIPLES. 








_—— 
THE OLD STYLE. 


THE ACME LINK BELT 


IS MADE ONLY BY THE 
Page Belting Company, Concord, N. H. 


BRANCHES: Boston, New York, Chicago, San 


Pat. Mar. 19, 1889. 


Francisco. Also, manufacturers of all the 
staple grades of Leather Belting and Lacing. 
Send for Illustrated Catalogue—a valuable. 


treatise on belting, Free. 





THE E. 8S. GREELEY & Co., 





Nos. 5 & 7 Dey St., New Yurk 


Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Arc Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arma, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 


WIRGS OF ALL KINDS. 


Silk & Cotton Covered Zlexible Conducting Cord 
of various sizes for Incandescent 
Spikes, Pole Steps, Lag Screws, Drive Screws. 


Turn Buckles. Eta 






es]? |a FREE BINDER to every sub- 








ELECTRICAL MEASUREMENT 

funouen eure’ | ELECTRICAL DICTIONARY 
Precision and Constancy, Quality and Finish | 
the Best in the World. 


} 
Catalogue of Standard Test Instru- 
ments furnished upon application. | 


THE E. S. GREELEY & CO., 


G ano 7 Dey St., New YORK. 





By EDWIN J. HOUSTON, A. M. 


| 655 Pages ; 396 Iilustrations ; Cloth. 





ey WELLINGTON = Gives aclear definition of the word, 
. Belt Nolder | term or phrase, and a brief statement 


sim; cheapest and 
ye -_ AX, - 4 
~ for shifting 0 
Please write for circulars to | 


W.R.SANTLEY & CO. 


WELLINGTON, O. 


ELECTRICAL REVIEW BINDER FREE 


The Electrical Review will send 


of the principles of science involved 
= the definition, with illustrations 
where necessary. 

Sent, postage prepaid, to any ad- 


| dress on receipt of $2.60. 


ELECTRICAL REVIEW, 


i3 PARK ROW, 
New York. 











scriber in the U. S. and Canada 
who sends $3.00 for a year’s 
subscription. | 


Address, 
Electrical Review, 13 Park Row,N.Y. P+ O- Box 3329. 








| Just 








Issued, 


os 1890, 
THE RAILROAD, TELEGRAPH & STEAMSHIP BUILDERS’ DIRECTORY. 


A United States Business Directory containing the names of manufacturers and dealers, 
covering all articles, devices and materials used in the construction and operation of 


Railroad, Telegraph, Steamship, Heat and Power, Electric Light 
Co.s’ etc., includiug dealers in Lumber, Iron and Steel. Locomotive and 
Car Builders, Railroad, Bridge and other Contractors; Electric Light, 
Telegraph and Telephone Co.’s; ote Buliders and Materials. 
ae Including a list of every Railroad in the United States, Canada and Mexico, giving 
“Jength in miles, Rolling Stock and Officials in of. ord@fing and Purchasing 
Supplies; together with valuable tables useful in Railroad Construction, 


Price, $2.50. 
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JOHN A. SEE:Y, President. JAMES A. TAYLOR, Treasurer and Secretary. 


SEELY & TAYLOR MANUFACTURING CO., 


1% Cortiandt Street, Newry York City. 


Seely’ oie PaTENT Gopper Beveled Edge Sleeves Tee Connectors 


USED FOR SPLICING AND BRANCHING FOR UNDERGROUND AND AERIAL CABLES AND HOUSE WIRING. 




















Fig. 3 represents a 





Fig. 1 represents 








Copper Tee used for Copper Sleeve used for 

branching from main straight connections Fra, 3. 

cables, as shown in for continuation of These sleeves are bevel edged, 
Fig. 2. cables. thereby preventing abrasion of 


insulation when placed over 
same. 





THESE SLEEVES AND TEES ARE USED EXCLUSIVELY FOR ALL UNDERGROUND WORK IN NEW YORK CITY. 


i SEELY & TAYLOR MFC. CO., = = = 14 Cortlandt St., New York City. 
mt. WILL REMOVE MAY Ist to 24 CORTLANDT STREET and 19 DEY STREET. 


INTERIOR CONDUIT AND INSULATION COMPANY. 


A New and Improved Method of Fitting Bullidings with Insulated Tube Conduits to receive Wire for any Electrical System. 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility, Convenience. 


Samples, Price Lists, Catalogues and Instructions, Mailed on Application. 
ADDRESS 


INTERIOR CONDUIT AND INSULATION COMPANY, 
16 and 18 BROAD STREET, NEW YORK. 


Manufacturers - BnOUSTTICS. 









































A 

“i —— 

a 

= Journal of Engineering, Electricity # Chemistry 
- —— FOR THE -—— 

| MECHANICAL AND MANUFACTURING TRADES. 

2 PUBLISHED EVERY FRIDAY. 

ll ANNUAL SUBSCRIPTIONS. fuaper. Paper 
SF | GREAT BRITAIN, Post Fres.... cccccccccscccccccccsescccccccccsecs $6 00 $6 00 
= THE UNITED STATES, CANADA and COUNTRIES 

ba INCLUDED IN THE POSTAL UNION, Post Free.... ............. 900 800 
oo 

-t 


INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 1075 9 00 


SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


CEO. CAWLEY, 358 STRAND, LONDON, W. C. 
Manchester, 70 Market St.; Glasgow, 93 Hope St.; Yokohama (Japan), 32 Main St. 





a= B.&C. BAXTER, 








American Subscriptions to ‘‘Industries’’ are received by the Publisher of the 
ELECTRICAL REVIEW, 13 Park Row, New York 








GONTINENTAL DYNAMO GOMPAN 


NEVWw YWTorReEz. 
OFFICE; 
63 BROADWAY. 162 AND 164 “WwW. 27th ST. WORKS, 
Cc. SCHUMACHER, Prest. V. SCHALLER, Treas. P. CLAUS, SuPr. 


Schenectady, N. Y. 


MANUFACTURERS OF 


INSULTED WIRES, FLEXIBLE CORDS AND cuBLS, 


—-~FOR— 


Telephone, Telegraph » Electric Light. 


JAMES F. KELLY. 


GENERAL SALES AGENT, 


DYNAMOS AND MOTORS. 19 Dey Street, New York. 
Ww. RIT i T E For the eien Review’s New 











ADVANTACES CLAIMC)H: cme © eens and Scien- 
Simplicity ‘and Solidity of Construction. Compactness and Small Size. High Effi- tite Books, 


ciency and No Waste of Power. No Magnetism Outside... Accessibility of rTourn=z. 


the Different Parts. Lower Cost than all other known Dynamos, 
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w.L. SCOTT, President. 


St. 


J. F. PORTER, Vice-President. 


c. W. BRINK, Secretary. 


Louis Electrical Supply Co., 


MANUFACTURERS’ ACCENTS AND DEALERS IN 


ELECTRICAL MERCHANDISE OF EVERY DESCRIPTION, 


WRITE FOR QUOTATIONS. 


4203 NORTH EIGHTH STREET, 


sr. LOUIS, Mo. 








Buy The Schuyler Apparatus 


ir WYWoU Ww anwyT THE BEST 


ARC LIGHTING SYSTEM. 





OFFICE AND FACTORY, MIDDLETOWN. CONN. 








Western Office, Room 


456, THE ROOKERY, 


CHICAGO. 





CHAS. M. WILKINS. E. WARD WILKINS. 


TRADING AS 


PARTRICK & CARTER, 


MANUFACTURERS OF AND DEALERS IN EVERY DESCRIPTION OF 


ELECTRICAL SUPPLIES, 


SOLE PROPRIETORS OF THE 
New Patent Needle Annunciators and Burglar Alarms, 


114 S$. Second St., ~- Philadelphia, Pa. 


Catalogues and Discount Sheets will be sent to those in the trade 
upon receipt of application and business card. 


FRANKLIN S. CARTER. 





SPECIAL AGENTS 
FOR THE SALE OF 


Partricl& Carter’s Patent Needle 


Annunciators and Supplies. 


UNITED EDISON MFG. CO., SAN FRANCISCO, CAL. 
N. WEST. ELEC. SUPPLY & CONS. CO, - SEATTLE, WASH. 
WOLFE ELECTRICAL CO., OMAHA, NEB. 
SOUTHERN DIST. TEL. & ELEC. CO., BIRMINGHAM, ALA. 








: eis BROWNLEE & CO. 
a AS: DETROIT, MICH., 
ies Poles, Gross Arms, Pins, ft 
- & 








RED PINE OCTAGONAL POLES 
r electric railways and electric lighting. Pg | 
a pole in the market, 3 to S¢ tear ie 


CEDAR TELEGRAPH POLES 
of all sizes always in stock. 


CROss ARMS AND PINS 
wai ad owen pricy 


Bifeer rok ecco rieme. 





SPRI a O.. OR 110 LIBERTY ST., N.Y. 





JAMES LEFFEL &« C 








R. T. WHITE, 


12 Pearl St. (Room 6), BOSTON, MASS. 





= IMPROVED 
a PATENTED MATERIAL 

+ POR STREP RAILWAY 
: ROADBEDS 
| y “Eat | gowrnen ig, 








SOMAS ASKBURNER, Wostera Agent, Xansus Cit, a 


a .aamtemme 
ny Height a and Size desired. Patent allowed 
f Kail Sent, Express Prepaid, to Prospective Purchasers 


Made 
Sample ‘Chair and Sec tion 
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CENTRAL ELECTRIC COMPANY, 


116 and 118 Franklin Street, Chicago. 


Connected by private wire with Postal Telegraph Cable Company. 


GENERAL WESTERN ACENTS FOR 
THE BRADY MAST ARM: For suspending are lamps over street intersections. 
The best thing of its kind in the world. Over 7,000 of them now in use. 
OKONITE WIRE: The very best insulated wire made. Guaranteed proof against 
moisture and chemical action. 


CANDEE WIRE: The highest grade of weather proof line wire. A full stock of these 
wires always on hand. 


THE BUTLER HARD RUBBER COMPANY: We keep constantly on hand a full 


line of tube, rod and sheet rubber, also a full supply of sott rubber tubing. 
THE BURNLEY DRY BATTERY: The neatest and most reliable ofall dry batteries. 
THE LOWELL WRENCH: A new labor-saving tool for putting in lags and bolts. 


WE ARE SELLING LARGE NUMBERS OF OUR NEW LIGHTNING ARRESTERS, CENTRAL SPARK ARRESTERS, TIN SHADES AND 
SHADE HOLDERS, AND CARRY A COMPLETE STOCK OF ALL KINDS OF ELECTRICAL SUPPLIES. 


og Central EHlectric Com pany, peo 
116 and 118 Franklin Street, Chicago. 


STEVENS & BABCOCK, F. M. RICKETTS COMPANY, Limited, 


BAST SAGINAW , MICE. LAYERS AND REPAIRERS OF 
Submarine Cables, 


Klectric Light Poles ihe aged oaguaaae 



































J. A. SEELY, President. W. G. SELLERS, Gen. Manager. 
A SPECIALTY. — — 

nn ob wane. lncors 5 wees! PHOSPHOR-BRONZE 

a , meat TR ADE MARKS INGOTS, CASTINGS & MANUFACTURES. 

Delivered any part of the United States. ama THE PHOSPHOR BRONZE SMELTING CO. LIMITED 

; ee. S12 ARCH ST. PHILADELPHIA PA.U.S.A 

For the Electrical R ? » | 

N R f E Catalogue of all Electrical and Fhe _ COW! | ORICINAL ManuractuRERS OF PHOSPHOR- 

tific Books. Z BRONZE IN THE UNITED STATES AND OWNERS 


18 PARE ROW, NEW YORE. 


Aon OF THE U.S PATENTS 








The most useful 
patented improve- 
ment in drill presses 


Something New! 
| One, two, three, and 
| four spindle drills for 


AWARDED THE CRAND PRIZE | or R for years is applied. 





SENSITIVE 


| Spindles driven Over 1,000 in use. 
| with single, endless Buy the latest and 
| belts. Large driving I best. Special ma- 





| pulleys, tightenerand chinery to order. 
| variable speeds pro- Catalogue of fine 
vided. tools free. 


Dwight Shite Machine Uo. 


| 
| HARTFORD, CONN. 








(pl Dirk HOPE St 
CLASCOM SCOTLAND 








AT LATE PARIS EXPOSITION. 
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WHAT USERS SAY! 


“T have five lamps out of a group of eight, which have burned 10 hours per day for the 
last nine months and 13 days, which makes a burn of 2,830 hours, with lamps looking almost 
as good as new.”—East Liverpool, 0., Western Electric Co. , 

“'The Sawyer-Man lamps underwent the severest test during the last two months. They 
are the best and finest in the market. No other lamps could stand the heavy strain and 
vibration at the Fair building.”—An Exhibitor at the American Institute Fair, 1889. 

“We have lamps still burning that have been in use ever since we put in the plant.”— 
Cowperthwait & Co., Brooklyn, N. Y. 

“ Our Sawyer-Man lamps have given remarkably good service, averaging over 1,500 
hours, and with a good light.”—G. H. Nichols & Co., Laurel Hill, L. L. 

“We have lately been using your lamps, which give us better satisfaction than the 
——- -— lamps in use heretofore.”—West Point, Neb., Electric Light and Power Co. 

“They give a splendid, white, well-distributed light.”—Vancouver, B. C., Electric Ilu- 
minating Co. 

“ The average life of the lamps on our plant up to last June was 2,800 hours. Since 
September we have lost very few lamps, so that the average life is very much greater than 
this.”,—Dr. W. A. Drysdale, Philadelphia, Pa. 

“We are highly pleased with the lamps, and think they will have much better life than 
the — -— make.”—Hutchinson, Kan., Water, Light and Telephone Co. 

“Some of the first lot of Sawyer-Man lamps, put in over two years ago, are still in use.” 
—Saxton & Thompson, Troy, N. Y. . | 

“The lamps furnished us under your contract have given excellent satisfaction. Wo 
have quite a number of lamps now in use and burning brightly, which have been in constant 
use, on an average of six hours per day, since January 2, 1888.”—Portland Block, St. Paul, 
Minn., September, 1889. 

“ We consider them superior to the lamp furnished us by others.”—Electric and Water 
Supply Co., Neillsville, Wis. 

“One of the lamps has been burning since August 1, 1888, making 16 hours each 
day, and is still a good lamp. We think that as you make such a good lamp, you are entitled 
to have their merits acknowledged by those who are daily using them.”—-F. E. Coward & 
Co., Philadelphia, Pa. 


SAWYER-MAN >< SAWYER-MAN 


ELECTRIC COMPANY, 


IWwewy Work, @oston, Chicago, Pittsbpuren, Pa.s ih 
Cincinnati, Portland, Ore. San F*rancisco, 
Dallas, Tex., Charlotte, NN. C., St. Lznouis, Mo. 
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Font Wayne Eleciric Company, 


EORT WwayYynNE, IND 


The most carefully worked out and Complete ihiinetliy ~~ 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps to the mechanical horse power guaranteed 
CORRESPONDENCE SOLICITED. 

















MANUFACTURERS 


-——OF THE—— 


Slattery Induction System! 


| OF INCANDESCENT LIGHTING, 


| —AND THE— 


“WOOD” SYSTEM| * 














. 
WOOD DYNAMO. 


Main Office and Works, Erort Wayne, Ind. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


: =x. ©. ADAMS, Manager. 
Tdanhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., PITTSBURGH OFFICE, ‘SAN FRANCISCO OFFICE, 
W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 533 WOOD STREET. 217 SANSOME STREET. 


B.. ADAMS SUC’S, CITY OF MEXICO. 
rEeE TEE IMPROVED 


EMPIRE ~ ELECTR ip, corrugated Tube Feed Water Heater. 


TER OUTLET. 
i _H 











THE WATER 


WAINWRIGHT MFC. CO. ge 


OF MASSACHUSETTS, 
SOLE MANUFACTURERS OF THE 
 eornaginas Tube Feed Water Heaters, Surface 
Condensers, Expansion Joints, Expansion 
Tubes for Compound Engines, 





INSULATED WIRE. 


Telegraph, Telephone # Electric Light 
WIRES AND GABLES. 


HARDTMUTH EMPIRE CAREONS. 


HARD AND SOFT CORED. 


Mason Primary Batteries. 


HOUSE WORK MATERIAL. 


Wire, Bells, Push-buttons, Flexible Cord, 
Burglar Alarms, Etc., Etc. 


ELECTRIC LICHT MATERIAL. 


Poles, Cross-arms, Pins, Insulators, Brackets, Switches, 





*L£371Ln0 W¥31Ss 
TRIG 
* JANI Wuals 


“M3AIA ONG 











| Coil and Straight Tube, Vertical or Horizontal, 
Feed Water Heaters, Harvard Pump Regu- 
lators, Automatic Gauge Valves, 
Barnard’s Separator. 


All Heaters and Condensers Sold g 
Under Ten Years’ Guarantee.  * 





Batteries, 











Cut-outs, Lamps, Fixtures, Shades, Shade-holders, 
Etc., Etc. 





ALI: BINDS OF 


ELECTRICAL SUPPLIES 


Send for Wire Price-List and Catalogue to 


The Empire City Electric Co., 15 Dey Street, N. Y. 


The Highest Known Results from the use of Exhaust Steam without 
Back Pressure. 





SEND FOR CATALOGUE “‘A’’ TO 


34 OLIVER STREET, BOSTON. 


ST. LOUIS MECH. SUPPLY COMPANY, St. Louis and Kansas City, Mo. 





F. B. ASPINWALL, {12 Liberty St.,N.Y. H. S. WALKER, 26-28 Ww. Randolph St., Chicago. 








